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PREFACE. 


In  the  preparation  of  this  work  we  have  endeavoured  to  furnish 
a  systematic  view  of  the  present-day  aspects  of  Surgery  in 
sufficient  detail  to  render  it  useful  to  the  practitioner,  without  at 
the  same  time  carrying  it  beyond  the  scope  appropriate  to  a 
Manual  for  Students. 

We  have  curtailed  as  far  as  possible  the  discussion  of  theoreti- 
cal and  debatable  matter,  and  have  only  described  pathological 
processes  in  so  far  as  they  bear  directly  on  diagnosis  and  treat- 
ment. We  have  not  considered  it  advisable  to  describe  or 
illustrate  histological  appearances,  as  these  are  more  appropri- 
ately dealt  with  in  a  textbook  of  Pathology. 

The  description  of  the  Injuries  and  Diseases  of  individual 
tissues  and  organs  have  been  arranged  with  a  view  to  facilitate 
clinical  study,  and  with  the  same  object  a  brief  resume  has  been 
given  of  the  Surgical  Anatomy  of  the  tissue  or  region  concerned. 

With  a  few  exceptions  the  illustrations  are  original,  and 
appear  in  these  pages  for  the  first  time.  To  our  colleagues  in 
the  Edinburgh  School,  and  to  our  other  friends  who  have  so 
generously  aided  us  in  tliis  matter,  we  desire  here  to  tender 
our  sincere  thanks. 

We  would  also  acknowledge  our  indebtedness  to  Sir  William 
Turner  for  permission  to  i)hotograph  specimens  in  the  Anatomical 
Museum  of  the  University  of  Edinburgh ;  and  to  the  Museum 
(Jommittee  of  the  Royal  College  of  Surgeons  of  Edinburgh  for  a 
similar  privilege.   Those  illustrations  not  otherwise  acknowledged 
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are  from  drawings  or  photographs  in  our  own  collections.  We 
have  not  considered  it  necessary  to  introduce  illustrations  of 
surgical  instruments. 

Our  thanks  are  due  to  Dr.  Logan  Turner  for  his  contributions 
on  the  affections  of  the  Ear,  Nose,  and  Larynx ;  and  to  Dr. 
Thomas  D.  Luke  for  the  section  on  AniBsthetics. 


Edinbukgh,  January  1904. 
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CHAPTER  1. 

REPAIR. 

Inti-oduction— The  ideal  process  of  repair — Modifications  of  ideal  process 
— Repair  in  individual  tissues. 

Introduction. 

To  prolong  human  life  and  to  alleviate  suffering  are  the  ultimate 
objects  of  scientific  medicine.  The  two  great  branches  of  the 
healing  art — MediciTie  and  Surgery — are  so  intimately  related 
to  one  another  that  it  is  impossible  to  draw  a  hard  and  fast  line 
between  them.  For  convenience,  however,  Surgery  may  be 
defined  as  "  the  art  of  treating  lesions  and  malformations  of 
the  human  body  by  manual  operations,  mediate  and  immediate." 
[r  order  to  ai)iily  his  art  it  is  essential  that  the  surgeon  should 
be  thoroughly  conver.sant  witli  the  normal  anatomy  of  the  body, 
and  witli  tlie  various  patliological  processes  to  wliicli  it  is  liable. 
Without  this  knowledge  he  is  unable  to  recognise  such  deviations 
from  tlie  normal  as  result  from  mal-development,  injury,  or 
disease,  or  rationally  to  direct  his  efforts  towards  the  correction 
or  removal  of  these.  y\.nd,  further,  it  is  not  only  necessary  that 
the  surgeon  sliould  be  familiar  with  the  various  morbid  condi- 
tions met  with  in  the  body,  but  he  nmst  also  understand  the 
methods  Ijy  which  nature  brings  about  the  repair  of  these  condi- 
tions. i'Vjr  it  must  never  be  forgotten  tliat  the  rejjair  of  living 
tissues  is  a  natural  and  s[iontaneous  jirocess  which  tends  to  go 
on  to  [)erfecti()n,  except  in  so  Far  as  it  is  interfered  with  liy 
e-xternal  agencies.  The  rule  of  surgery,  then,  being  to  correct 
vol,.  [—1 
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or  remove  such  extraneous  influences  as  tend  to  interfere  with 
natural  reparative  processes,  it  is  essential  that  at  the  outset  we 
should  clearly  understand  the  natural  process  of  repair  in  order 
that  our  efforts  may  be  directed  in  harmony  therewith. 

Process  of  Repair. 

The  Ideal  Process  of  Repair :  Healing  by  Primary  Union. 

— The  ideal  process  of  natural  repair  can  best  be  studied  as  it 
occurs  in  a  clean-cut  wound  of  the  integument,  uncomplicated 
hy  loss  of  tissue  or  by  the  presence  of  foreign  substances,  and 
more  particularly  of  disease-producing  micro-organisms.  Such 
a  wound,  in  virtue  of  the  absence  of  organisms,  is  said  to  be 
aseptic,  and  furnishes  the  most  favourable  conditions  possible 
for  the  reparative  process. 

Formation  of  Granuhition  Tissiie. — The  i^assage  of  the  knife 
through  the  tissues  is  immediately  followed  by  an  oozing  of 
blood  from  all  the  divided  vessels,  which  soon  coagulates  on  the 
cut  surfaces.  If  the  wound  be  now  closed,  the  narrow  space 
Ijetween  its  edges  is  occupied  by  blood-clot,  which  consists  of 
red  and  white  corpuscles  mixed  with  a  cjuantity  of  fibrin,  and 
which  forms  a  temporary  uniting  medium  between  the  divided 
surfaces.  In  the  course  of  a  few  days  the  capillaries  of  the  part 
adjacent  to  the  wound  begin  to  dilate,  and  throw  out  minute 
buds  and  fine  processes  which  bridge  the  gap,  and  so  form  a 
firmer,  but  still  temporary,  connection  between  the  two  sides. 
Each  bud  begins  as  a  small  accumulation  of  granular  protojilasni 
in  the  wall  of  the  capillary,  and  gradually  elongates  into  a 
filament  containing  a  nucleus.  This  filament  either  joins  with 
a  neighbouring  capillary  or  with  a  similar  filament,  and  in  time 
these  become  hollow  and  are  filled  with  blood  from  the  vesseLs 
which  gave  them  origin.  In  this  way  a  series  of  young  cctjiitlari/ 
loopx  is  formed,  the  spaces  between  which  are  filled  by  large, 
irregular,  nucleated  cells,  derived  from  the  proliferation  of  the 
fixed  connective  tissue  cells  of  the  part,  and  from  the  endothelial 
lining  of  the  newly  formed  vessels.  As  these  cells  are  concerned 
in  the  production  of  fibrous  tissue  they  are  known  (iH  Jibrohfaittii. 
Large  multi-nucleated  f/iant  rel/.i  may  also  be  found  amongst  the 
fibroblasts,  esjiecially  if  any  foreign  body,  such  as  a  silk  ligature, 
is  embedded  in  the  tis.sues. 

Wandering  leucocytes,  too,  are  present  in  the  spaces  between 
the  cai)illary  loops,  but  take  no  direct  part  in  the  formation  of 
the  new  tissue.  Their  function  seems  to  be  the  removal  of  the 
red  corpuscles  and  fibrin  of  the  original  blood -clot,  and  this 
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performed,  tliey  either  pass  back  into  tlie  circulation  in  virtue  of 
tlieir  aiuceboid  movement,  or  are  themselves  eaten  up  by  the 
yrowino;  fibroblasts. 

These  young  capillary  loops,  Avith  their  supporting  cells  and 
fluids,  constitute  gmnulafion  tissui',  which  must  be  looked  upon 
as  the  fundamental  and  invariable  basis  of  all  tissue  repair. 

Formation  of  Cicatricial  Tissue. — This  temporary  granulation 
tissue  subsequently  becomes  more  fibrous  and  less  cellular  in 
character  as  it  is  transformed  into  young  cicafricial  or  xcar  iisstic. 
The  fibroblasts  become  enlarged,  rounded,  and  finally  spindle- 
shaped,  and  produce  a  fibrillated  substance  around  them  which 
gradually  increases  in  amount  and  develops  into  white  fibrous 
tissue.  This  fibrous  tissue  assumes  an  arrangement  depending 
u[ton  the  mechanical  pull  or  pressure  which  happens  to  be  put 
upon  the  part.  At  the  same  time  the  capillaries  become  narrowed 
and  also  less  numerous. 

While  these  changes  are  taking  place  this  cicatricial  tissue 
is  being  covered  over  by  ejnderinis  from  the  margins  of  the 
wound.  The  cells  of  the  rete  Malpighi  close  to  the  cut  edge 
sprout  on  to  the  surface  of  the  wound,  and  by  their  proliferation 
cover  the  granulations  with  a  thin  pink  pellicle.  As  the  epi- 
thelium increases  in  thickness  at  the  periphery  it  assumes  a 
bluLsh  hue,  and  eventually  the  cells  become  cornified  and  of  a 
greyish  white  colour. 

In  course  of  time  the  newly-formed  connective  tissue  under- 
goes cicatricial  contraction  by  the  diminution  in  size  of  the 
blood-vessels  and  cells  and  by  the  consolidation  of  the  young 
white  fibrous  tissue. 

The  process  of  ideal  rejiair  being  unassociated  with  inflamma- 
tion, goes  on  without  any  api)reciabie  interference  with  the 
general  health  of  tlie  patient.  The  temperature  remains  normal. 
The  circulatory,  gastro-intestinal,  nervous,  and  other  functions 
are  undisturbed ;  while  locally,  the  part  is  cool,  of  natural 
colour,  and  free  fi'om  jiain. 

This  natural  process  of  repair  has  long  been  known  as 
"healing  by  first  intention."  It  takes  place  without  artificial 
aid  from  the  surgeon,  so  long  as  the  edges  of  the  Avound  are 
in  apposition  and  extraneous  sources  of  irritation  are  excluded. 
Its  progress  is  not  attended  by  any  of  tlu;  phenomena  of  infhim- 
mation.  It  is  the  type  of  all  reparative  jirocesses,  the  various 
clinical  modifications  differing  from  it  only  in  degree.  Re- 
parative processes  complicated  by  extraneous  agencies  such 
as  sepsis,  show  further  phenomena  which  will  b(\  considered 
later. 
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Modifications  of  the  Process  of  Repair. — Reunion  of  Parts 
entirely  Separated  from  the  Body. — Small  ^wrtion.s  of  tissue, 
such  as  the  end  of  a  finger,  the  tip  of  the  nose,  or  a  portion 
of  the  external  ear,  completely  sejiarated  from  the  body,  if  ac- 
curately replaced  and  fixed  in  position  occasionally  adhere  by 
primary  union. 

Healiw/  imder  a  Scab. — Wlieu  a  small  superficial  wound  is 
exposed  to  the  air,  the  blood  and  serum  exuded  on  to  its  sui'face 
sometimes  dry,  and  form  a  hard  crust  or  scab,  which  may  serve 
to  protect  the  surface  from  external  irritation.  Under  this 
scab  the  formation  of  granulation  tissue,  its  transformation 
into  cicatricial  tissue  and  the  growth  of  epithelium  on  the  sur- 
face, go  on  uninterruptedly,  until  in  the  course  of  time  the  crust 
separates,  leaving  a  healthy  scar. 

Healing  by  Blood-clot. — Under  many  circumstances,  such  as 
in  subcutaneous  wounds,  amputation  wounds,  Avouuds  made  in 
excising  tumours  or  in  operating  upon  bones,  it  is  impossible 
accurately  and  completely  to  approximate  the  divided  surfaces. 
The  result  is  that  the  space  left  becomes  filled  with  blood-clot, 
which  acts  as  a  temporary  scafiblding  in  which  granulation 
tissue  is  built  up.  Capillary  loops  grow  into  the  coagulum,  and 
migrated  leucocytes  from  the  adjacent  blood-vessels  destroy  the 
red  corj^uscles,  and  are  in  turn  destroyed  by  the  developing 
fibroblasts,  which  by  their  growth  and  proliferation  fill  up  the 
gap  with  young  connective  tissue.  It  will  be  evident  that  this 
process  only  differs  from  healing  by  primary  union  in  the 
amount  of  blood-clot  Avhich  is  present. 

Bepair  after  Loss  or  Destruction  of  Tissue. — When  no  attempt 
towards  approximation  of  the  edges  of  a  wound  can  be  made 
either  because  a  considerable  portion  of  tissue  has  been  lost,  for 
example,  in  excising  a  tumour  implicating  the  skin,  or  becau.se 
of  the  presence  in  the  wound  of  a  foreign  body,  .such  as  a 
drainage-tube  or  a  pad  of  gauze,  the  healing  process  is  some- 
what modified. 

A  much  greater  amount  of  new  ti.ssue  is  required  to  fill  up 
the  gap, — although  the  process  by  which  this  is  jiroduced  is 
essentially  the  same  as  in  the  ideal  method  of  repair— -namely, 
the  formation  of  granulation  tissue,  and  its  tran.sformation  into 
young  fibrous  tissue. 

The  raw  surface  is  first  covered  by  a  layer  of  coagulated 
blood  and  fibrin.  An  extensive  new  formation  of  capillary 
loops  and  fibroblasts  takes  place  towards  the  free  surface,  and 
goes  on  until  the  gap  is  filled  by  a  fine  velvet-like  mass  of 
giunulation  tissue,  and  then  the  process  tends  to  stop.  This 
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granulatiou  tissue  is  gradually  replaced  by  young  cicatricial 
tissue,  and  the  surface  is  covered  by  the  ingrowth  of  epithelium 
from  the  edges  of  the  skin.  This  modification  of  the  reparative 
[)rocess  can  be  well  studied  clinically  in  a  wound  which,  at  the 
time  of  the  operation,  has  been  packed  with  gauze.  When  the 
plug  is  introduced  the  walls  of  the  cavity  consist  of  raw  tissue 
with  numerous  oozing  blood-vessels.  On  removing  the  stuffing 
on  the  fifth  or  sixth  day,  it  is  found  that  the  .surface  is  covered 
with  minute,  red,  papillary  projections  {firanidations),  and  that 
already  the  cavity  has  become  smaller,  having  been  filled  in  from 
below  by  these  velvet-like  growths.  At  the  edges,  too,  the 
epithelium  has  proliferated  and  is  covering  over  the  newly 
formed  tissue.  On  subsequently  examining  the  wound  at 
intervals  of  a  few  days,  it  is  found  that  the  granulation  tissue 
gradually  increases  in  amount  till  the  gap  is  completely  filled 
up,  and  that  coincidently  the  epithelium  spreads  in  and  covers 
over  its  .surface.  In  course  of  time  the  ei)ithelium  thickens, 
and  as  the  granulation  tissue  is  slowly  replaced  by  young 
cicatricial  tis.sue,  which  has  a  peculiar  tendency  to  contract,  and 
so  to  obliterate  the  blood-vessels  in  it,  the  scar  which  is  left 
becomes  smooth,  pale,  and  depressed.  This  method  of  healing 
is  sometimes  spoken  of  as  "  healing  by  granulation  " — although, 
as  we  have  seen,  it  is  by  granulation  that  all  repair  takes  place. 

llealimj  hi/  Union  of  two  Granulating  Surfaces. — In  widely- 
gaping  wounds  closure  is  sometimes  obtained  by  bringing  the 
two  surfaces  into  a2:)position  after  each  has  become  covered  with 
liealtliy  granulations.  The  serum  effused  on  the  surfaces  causes 
them  to  adhere,  capillary  loops  pass  from  one  to  the  other, 
anfl  their  final  fusion  takes  place  by  the  further  development  of 
granulation  and  cicati'icial  tissue. 

Repair  in  Indtvidual  Tissues. 

Having  studied  the  ])rocess  of  rejiair  in  general,  it  will 
obviate  unneces.sary  repetition  later  if  the  modifications  of  that 
process  as  seen  in  the  I'egeneration  of  certain  of  the  individual 
tissues  be  nfiw  considered.  Nature's  efforts  are  always  directed 
towards  effecting  a  complete  and  perfect  I'e.stitution  to  the 
normal,  but  her  .success  varies  with  the  tissue  involved  and  the 
amount  of  damage  which  it  has  sustained.  Any  given  tissue 
can  only  be  re]>laced  from  tissue  of  a  similar  kind  ;  but  wliile 
simple  structures  such  as  skin,  cartilage,  bone,  periosteum  or 
tendon,  have  a  high  power  of  regeneration,  those  of  a  more 
complex  organisation,  such  as  secreting  glands,  muscle,  and  the 
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tissues  of  the  central  nervous  system,  are  but  imperfectly 
restored.  The  peripheral  nerves,  however,  are  eminently  capable 
of  regeneration. 

The  elementary  basis  of  all  repair  is  granulation  tissue.  If 
any  portion  of  the  original  structure  survive,  this  granulation 
tissue  is  replaced  by  an  imitation  of  the  original  tis.sue,  more  or 
less  perfect  in  proportion  to  the  simplicity  of  its  constituent 
elements.  Where  the  original  tissue  is  completely, destroyed,  or  is 
of  a  highly-specialised  structure,  simple  cicatricial  connective  tis.sue 
fills  the  gap,  or  a  cavity  filled  with  a  turbid  fiuid  may  persist. 

Regeneration  of  Skin  and  Connective  Tissite. — The  mode  of 
regeneration  of  these  tissues  has  already  been  described  as  the 
type  of  ideal  repair.  The  more  highly-organised  elements  of 
the  skin,  such  as  hair  follicles,  sweat  and  sebaceous  glands,  are 
not  reproduced  ;  hence  a  superficial  scar  remains,  smooth,  dry, 
and  hairless. 

Regenei'ation  of  Epithelkiiii. — Epithelium  is  only  reproduced 
from  pre-existing  epithelium,  and,  as  a  rule,  from  one  of  a 
similar  type,  although  metaplastic  transformation  of  cells  of 
one  kind  of  epithelium  into  another  kind  can  take  place.  Thus 
a  granulating  surface  may  be  covered  entirely  by  the  ingrowing 
of  the  cutaneous  epithelium  from  the  margins  ;  or  islets  may 
spring  up  in  the  centre  of  the  raw  area,  originating  in  surviving 
cells  of  sebaceous  glands  or  sweat  glands,  or  of  hair  follicles. 
Such  islets  may  also  be  due  to  the  accidental  transference  of 
loose  epithelial  cells  from  the  edges.  Even  the  fluid  from  a  blister, 
in  virtue  of  the  isolated  cells  of  the  rete  Malpighi  which  it 
contains,  is  capable  of  starting  epithelial  growth  on  a  granulat- 
ing surface.  Hairs  and  nails  may  be  completely  regenerated 
if  a  sufficient  amount  of  the  hair  follicles  or  of  the  nail  matrix 
has  escaped  destruction.  The  epithelium  of  a  nmcous  membrane 
is  regenerated  in  the  same  way  as  that  on  a  cutaneous  surface. 

Epithelial  cells  have  the  power  of  living  for  some  time  after 
being  separated  from  their  normal  surroundings,  and  of  growing 
again  when  once  more  jilaced  in  favourable  circumstances.  On 
this  fact  the  jiractice  of  skin-grafting  is  based. 

Ee2>air  of  Ten(Io7is. — When  a  tendon  is  divided  the  end 
nearer  the  nuiscle  fibres  is  drawn  away  from  the  other,  leaving 
a  gap  which  is  speedily  filled  by  blood-clot.  In  the  course  of  a 
few  days  this  clot  becomes  permeated  by  granulation  tissue,  the 
fibroblasts  of  which  ai'e  dei'ived  from  the  sheath  of  the  tendon, 
the  surrounding  connective  tissue,  and  probably  also  from  the 
divided  ends  of  the  tendon  itself.  These  fibroblasts  ultimately 
develop  into  typical  tendon  cells,  and  the  fibres  which  they 
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form  constitute  tlie  new  tendon  fibres.  In  tlie  course  of  this 
repurativo  process  it  is  not  uncommon  for  the  tendon  and  its 
sheatli  to  become  adlierent,  leading  to  impeded  movement  and 
stitfuess. 

Repair  of  Cai-ti/af/e. — Solutions  in  continuity  of  cartilage 
are  usually  repaired  by  ordinary  cicatricial  fibrous  tissue.  This 
takes  place,  for  example,  when  a  portion  of  articular  cartilage 
is  divided  by  incision  or  by  a  fracture  implicating  the  articular 
end  of  a  bone. 

In  other  cases,  such  as  in  fractures  of  costal  cartilage  or  of 
the  cartilages  of  the  larynx,  the  cicatricial  tissue  is  ultimately 
replaced  by  bone. 

It  is,  however,  possible  for  a  metaplastic  transformation  of 
connective-tissue  cells  into  cartilage  cells  to  take  place,  the 
characteristic  hyaline  matrix  being  secreted  by  the  new  cells. 
This  is  sometimes  observed  as  an  intermediaiy  stage  in  the 
healing  of  fractures,  especially  in  young  bones.  It  may  also 
take  place  in  the  regeneration  of  lost  portions  of  cartilage, 
provided  the  new  tissue  is  so  situated  as  to  constitute  part  of 
a  joint  and  to  be  subjected  to  pressure  by  an  opposing 
cartilaginou.s  surface.  This  is  illustrated  by  what  takes  place 
after  excision  of  joints  where  it  is  desired  to  restore  the  function 
of  the  articulation.  By  carrying  out  passive  movements  between 
the  constituent  parts,  the  fibrous  tissue  covering  the  ends  of 
the  bones  becomes  moulded  into  shape,  its  cells  take  on  the 
characters  of  cartilage  cells,  and  forming  a  matrix,  so  develop 
a  new  cartilage. 

Conversely  it  is  observed  that  when  articular  cartilage  is 
no  longer  subjected  to  pressure  by  an  opposing  cartilage,  it 
becomes  transformed  into  fibrous  tissue,  as  may  be  seen  in 
deformities  attended  with  (lis])lacenK!nt  of  articular  surfaces, 
such  as  hallux  valgus  or  club-foot. 

Jiepair  of  JJoiir. — The  re[)air  of  bone  is  most  conveniently 
considered  in  relation  to  fractures,  l)ut  the  steps  in  the  process 
are  practically  identical  when  the  bone  has  been  divided  in  the 
operation  of  osteotomy,  in  resection  or  excision. 

Repair  of  MxHcla. — Neither  luistriped  nor  striped  nuisclc 
seems  to  be  capable  of  being  regenerated  to  any  but  a  moderate 
degree.  If  the  end.s  of  a  divided  muscle  be  at  once  brought 
into  ap|)osition  by  stitches,  priniary  union  takes  place  with  a 
minimum  of  interveiung  fibrous  tissue.  Tlie  nuclei  of  the 
nuisclc  fibres  in  close  proximity  to  this  young  cicatricial  tissue 
liroliferate,  and  a  few  new  iniLscIo  fibres  may  be  developed,  but 
any  gross  loss  of  muscular  tissue  is  replaced  by  a  fibrous 
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cicatrix.  It  would  appear  that  portions  of  muscle  transplanted 
from  animals  to  fill  up  gaps  in  human  muscle  are  similarly 
replaced  by  fibrous  tissue.  When  a  muscle  is  jjaralysed  from  loss 
of  its  nerve-supply  and  undergoes  complete  degeneration,  it  is 
not  capable  of  being  regenerated,  even  should  the  integrity  of 
the  nerve  be  restored,  and  so  its  function  is  permanently  lost. 

The  Repair  of  Blood-vessels  is  described  at  p.  240. 

Regeneration  of  Secretory  Glands. — The  regeneration  of 
secretory  glands,  such  as  the  salivary  glands,  liver,  and  kidney, 
is  very  incomplete.  The  greater  part  of  any  gap  left  in  such 
organs  is  filled  by  cicatricial  tissue,  but  in  some,  for  example, 
the  liver  and  kidney,  the  epithelial  cells  of  the  remaining 
glandular  tissue  proliferate,  and  a  certain  degree  of  regeneration 
takes  place. 

Regeneration  of  Intestine  and  other  Composite  Structures. — 
Composite  structures  like  the  intestine,  the  ojsophagus,  the 
bladder,  or  the  urethra,  are  repiaired  by  the  formation  of 
cicatricial  tissue,  each  constituent  element  behaving  after  the 
manner  of  its  kind.  Thus  the  muscular  and  glandular  tissues 
are  not  reproduced,  while  the  fibrous,  vascular,  and  lining 
epithelial  elements  are. 

Regeneration  of  Xerve  Tissues.  —  There  is  no  trustworthy 
evidence  that  regeneration  of  the  tissues  of  the  brain  or  spinal 
cord  in  man  ever  takes  place.  Any  loss  of  substance  is  replaced 
by  cicatricial  tissue. 

The  Regeneration  of  Feriphe7~al  Nerves  is  described  at  page 
313. 
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CHAPTER  II. 
CONDITIONS  WHICH  INTEEFERE  WITH  llEPAIK. 

^\'allt  of  rest — Irritation  —  Unliealtliy  tissues — Patliogeiiic  bacteria. 
SuiiGiCAL  Bactekiology  —  Introduction  —  General  characters  of 
liacteria — Classification  of  bacteria — Conditions  of  bacterial  life — 
Patliogenic  powers  of  bacteria — Results  of  bacterial  growth — Death 
of  bacteria — Immunity — Antitoxic  sera — Bacteriological  diagnosis 
■ — Pyogenic  bacteria.  Leucogytosis.  The  Thmpekatuke  in 
SujLGicAL  Diseases. 

The  general  process  of  ideal  repair,  and  its  modifications  in  the 
regeneration  of  the  different  tissues  -which  have  been  studied, 
are  liable  to  be  interrupted  or  completely  arrested  by  various 
extraneous  intiuences,  which  it  is  the  duty  of  the  surgeon  to 
prevent  or  remove. 

Of  such  conditions  the  first  is  Want  of  Ji(st.  "  The  first  and 
great  requisite  for  the  restoration  of  injured  parts  is  rest,"  said 
John  Hunter  :  and  ])hysiological  and  mechanical  rest  as  the  chief 
of  natural  therapeutic  agents  Avas  the  theme  of  John  Hilton's 
classical  work.  By  "rest,"  in  this  connection,  is  meant  not 
merely  a  state  of  physical  repose,  but  in  addition  as  complete 
cessation  of  all  physiological  and  mechanical  function  as  is 
possible.  A  tuberculous  joint,  for  example,  must  be  enclosed 
in  s[)lints  in  such  a  way  as  to  prevent  all  movement  of  its  con- 
stituent bones.  An  inflamed  eye  nuist  be  protected  from  the 
light,  in  additifin  to  having  its  movements  arrested.  Before  a 
small  ulcer  of  the  mucous  membrane  of  the  anus  (anal  fissure) 
will  heal,  it  is  not  only  necessary  to  prevent  the  mechanical 
stretching  of  tlie  ])art  due  to  the  periodic  movement  of  the 
bowels,  but  the  persistent  contractions  of  the  underlying  sphincter 
muscle  may  re(piire  to  be  arrested  ])y  stretching  or  cutting  its 
fibres. 

Another  fertile  source  of  iiiteriference  with  rc^[iair  in  surgical 
wounds  is  irri/dfiov,  either  by  mechanical  agents  such  as  rough, 
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unsuitable  dressings,  bandages,  or  ill-fittiug  splints ;  or  by 
chemical  agents  in  the  form  of  strong  lotions  or  other  applications. 

An  unhealtht/  or  devitaliised  mndilion  of  the  2MtienCs  tissves 
also  hinders  the  reparative  process.  Bruised  or  lacerated  skin 
heals  less  kindly  than  skin  cut  with  a  smooth,  sharp  instrument. 
Venous  congestion  of  a  part,  such  as  occurs  in  the  leg  when  the 
veins  are  varicose,  or  the  existence  of  grave  constitutional 
disease,  such  as  Bright's  disease,  diabetes,  syphilis,  scurvy,  or 
alcoholism,  also  impedes  healing. 

Infection  by  disease-producing  micro-organisms,  or  jMtltogenic 
bacteria,  is,  however,  the  most  potent  factor  in  disturbing  the 
natural  process  of  repair  in  surgical  wounds. 

Surgical  Bacteriology. 

Within  recent  years  the  whole  science  of  pathology  has  been 
revolutionised  by  the  knowledge  which  has  accumulated  regarding 
the  nature  of  micro-organisms,  and  their  relation  to  disease.  So 
much  has  bacteriology  come  to  dominate  every  department  of 
surgery  in  particular,  that  it  is  now  the  standpoint  from  which 
nearly  all  surgical  questions  have  to  be  considered.  In  no  depart- 
ment of  medical  science  has  so  nuich  progress  been  made,  or  such 
a  wealth  of  information  and  literature  arisen,  in  a  corresponding 
period  of  time.  It  is  therefore  necessary  that  we  should  here 
confine  our  attention  to  such  aspects  of  the  subject  as  have  a 
direct  surgical  bearing. 

The  term  sepsis  as  now  used  in  clinical  surgery  no  longer 
retains  its  original  meaning  as  synonymous  with  "putrefaction," 
but  is  used  to  denote  all  conditions  in  which  bacterial  infection 
has  taken  place,  and  more  particularly  those  in  which  pyogenic 
bacteria  are  present.  In  the  same  way  the  term  aseptic  conveys 
the  idea  of  freedom  from  all  forms  of  bacteria,  putrefactive  or 
otherwise  ;  and  the  term  antiseptic  is  used  to  denote  a  jjower  of 
counteracting  bacteria  and  their  products. 

General  Characters  of  Bacteria. — The  term  bacteria  is  em- 
ployed in  a  generic  sense  to  include  all  the  forms  of  minute 
vegetative  organisms  of  which  the  science  of  bacteriology  treats, 
and  is  to  be  accepted  as  synonymous  with  such  terms  as  micro- 
organisms, microbes,  or  germs. 

A  bacterium  consists  of  a  finely  granular  mass  of  i>rotoplasin, 
enclosed  in  a  thin  gelatinous  envelope.  jMany  forms  are  motile 
--some  in  virtue  of  line  thread-like  Hagella,  and  others  through 
contractility  of  their  i)rotoplasni.    The  great  majority  nuiltiply 
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by  simple  fission,  each  parent  cell  giving  rise  to  two  daughter 
cells,  and  this  process  goes  on  with  such  extraordinary  rapidity 
that  it  has  been  compnted  that  in  twenty-four  hours  from  one 
individual  bacterium  seventeen  millions  of  similar  cells  may  be 
produced.  Other  varieties  are  propagated  by  the  formation  of 
(N-^ores,  but  as  most  spore-forming  bacteria  give  rise  to  only  one 
spore,  this  is  rather  a  process  of  rejuvenescence  than  of  multi- 
plication. A  spore  is  a  minute  mass  of  protoplasm  surrounded 
by  a  dense,  tough  membrane,  developed  in  the  interior  of  the 
parent  cell.  Spores  are  remarkable  for  their  extreme  vitality, 
and  for  the  resistance  they  offer  to  the  action  of  heat  and 
chemical  germicides. 

Bacteria  are  most  conveniently  classified  according  to  their 
shapes.  Thus  we  recognise  (1)  those  which  are  globular — cocci  ; 
(2)  those  which  resemble  a  straight  rod — bacilli. 

Cocci  or  micrococci  are  minute  round  bodies,  averaging 
1  to  1"5  mm.  in  diameter.  They  all  multiply  by  fission,  and 
W'hen  they  divide  in  such  a  way  that  the  resulting  cells  remain 
in  pairs,  they  are  called  cliplococci,  of  which  the  bacteria  of 
gonorrhcea  and  pneumonia  are  examples.  When  they  divide 
irregularly  and  form  grape-like  bunches  they  are  known  as 
sfft.plijjlococci,  and  to  this  variety  the  commonest  i)yogenic  or 
])Us-forming  organisms  belong.  When  division  takes  place  only 
in  one  axis,  so  that  long  chains  are  formed,  the  term  streptococcus 
is  api)]ied.  Streptococci  are  met  with  in  erysipelas  and  various 
other  iiifiammatory  and  sui)purative  processes  of  a  spreading 
character. 

Barilii  are  rod-shaped  l)acteria,  usually  at  least  twice  as  long 
as  they  are  broad.  Some  multiply  by  fission,  others  liy  sporula- 
tion.  Tuberculosis,  tetanus,  anthrax,  and  many  other  surgical 
diseases  are  due  to  ditterent  forms  of  bacilli. 

Conditions  of  Bacterial  Life.  —  The  first  essential  to  the 
growth  and  development  of  liacteria  is  a  suitable  food-sui)ply  in 
the  form  of  ju'oteids  and  carbo-hydrates,  which  com[ilex  organic 
sul)stances  tlicy  break  up,  in  the  act  of  nourishing  themselves, 
into  simpler  elements.  An  alkaline  medium  favours  bacterial 
growth  ;  and  moisture  is  a  necessary  condition,  although  s^jores 
can  survive  the  want  of  water  for  much  longer  periods  than 
fnlIy-(levelo))ed  bacteria.  The  necessity  for  oxygen  varies  in 
diff'ereiit  si)ecies.  Those  which,  like  the  bacillus  [jroteus  vulgaris, 
can  only  flourish  in  its  presence,  are  known  as  aiirolnc  bacilli,  or 
aerobex  ;  those,  such  as  the  bacillus  of  tetanus  and  of  malignant 
cedema,  which  will  not  live  in  the  presence  of  oxygen,  are 
.spoken  of  as  anaerobic.    The  great  majority  of  bacteria,  how- 
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ever,  while  they  prefer  oxygen,  are  able  to  get  on  without  it,  and 
are  called  facultative  anaerobes. 

A  temperature  ranging  from  95°  to  102°  E.  is  the  most 
suitable  for  bacterial  life.  Extreme  or  prolonged  cold  paralyses 
but  does  not  kill  micro-organisms.  Few,  however,  survive  being 
raised  to  a  temperature  of  134|°  F.  Boiling  for  ten  to  twenty 
minutes  will  kill  not  only  the  bacteria,  but  even  their  most 
resistant  spores.  Direct  sunlight,  electric  light,  or  even  diffuse 
daylight  is  inimical  to  the  growth  of  bacteria. 

Pathogenic  Properties  of  Bacteria. — We  are  now  only 
concerned  with  pathogenic  bacteria — that  is,  bacteria  capable  of 
producing  disease  in  the  human  subject.  This  capacity  depends 
upon  two  sets  of  factors — (1)  certain  features  peculiar  to  the 
invading  bacteria,  and  (2)  others  peculiar  to  the  host.  Many 
bacteria  have  only  the  power  of  living  upon  dead  matter,  and 
are  known  as  sa^'rop/u/tes.  Such  as  do  flourish  in  living  tissue 
are,  by  distinction,  known  as  parasites.  The  power  a  given 
parasitic  micro-organism  has  of  multii3lying  in  the  body  and 
giving  rise  to  disease  is  sjioken  of  as  its  vindence,  and  this 
varies  not  only  with  different  sjiecies,  but  in  the  same  species  at 
different  times  and  under  varying  circumstances.  The  actual 
number  of  organisms  introduced  is  also  an  important  factor  in 
determining  their  pathogenic  power.  Healthy  tissues  can  resist 
the  invasion  of  a  certain  number  of  bacteria  of  a  given  sjjecies ; 
hut  when  that  number  is  exceeded,  the  organisms  get  the  upjier 
hand,  and  disease  results.  It  is  also  the  case  that  if  organisms 
gain  access  directly  to  the  blood -stream  they  produce  their 
effects  more  certainly  and  with  greater  intensity  than  when  they 
are  introduced  into  extra-vascular  tisfsues. 

Further,  the  virulence  of  an  organism  is  modified  by  the 
condition  of  the  patient  into  whose  tissues  it  is  introduced.  So 
long  as  a  person  is  in  robust  health  the  tissues  are  able  to  resist 
the  attacks  of  moderate  numbers  of  most  bacteria.  Any  lowering 
of  the  vitality  of  the  individual,  however,  either  locally  or 
generally,  at  once  renders  him  more  susceptible  to  infection. 
Thus  bruised  or  torn  tissue  is  much  more  liable  to  infection 
with  pus-producing  organisms  than  tissues  clean-cut  with  a 
knife  ;  also,  after  certain  diseases,  the  liability  to  infection  by 
the  organisms  of  diphthcn-ia,  pneumonia,  or  erysipelas  is  much 
increased.  Even  such  slight  depression  of  vitality  as  results 
from  bodily  fatigue,  or  exposure  to  cold  and  damp,  may  be 
sufficient  to  turn  the  scale  in  the  battle  between  the  tissues  and 
the  bacteria.  Age  is  an  important  factor  in  regard  to  the  action 
of  certain  bacteria.    Young  subjects  are  attacked  by  diphtheria, 
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tulierculosis,  acute  osteo-myelitis,  aud  some  other  diseases  with 
greater  frequency  and  severity  than  those  of  more  advanced 
years. 

In  dilierent  races,  localities,  environments,  and  seasons,  the 
pathogenic  powers  of  certain  oi'ganisms,  such  as  those  of  ery- 
sipelas, diphtheria,  and  acute  osteo-myelitis,  vary  considerably. 

There  is  evidence  for  the  statement  that  a  mixed  infection — 
that  is,  the  introduction  of  more  than  one  species  of  organism — 
increases  the  severity  of  the  resulting  disease.  Even  if  one  of 
the  varieties  gain  the  ascendancy,  the  poisons  produced  by 
the  others  so  devitalise  the  tissue  cells,  and  diminish  their  power 
of  resistance,  that  the  virulence  of  the  most  active  organism  is 
increased.  On  the  other  hand,  there  is  reason  to  believe  that 
the  products  of  certain  organisms  antagonise  one  another. 

Lastly,  it  is  not  uncommon  for  micrococci  and  bacilli  to 
invade  the  internal  organs  by  the  blood-stream  in  enormous 
numbers  and  with  great  rapidity  during  the  period  of  extreme 
debility  which  shortly  precedes  death.  — 

Eesults  of  Bacterial  Growtli. — Some  organisms,  such  as 
those  of  tetanus,  erysipelas,  and  some  of  the  pyogenic  bacteria, 
show  little  tendency  to  })ass  beyond  the  point  at  which  they 
gain  an  entrance  to  the  body.  Others,  on  the  contrary, — for 
example,  the  tubercle  bacillus  and  the  organism  of  acute  osteo- 
myelitis,— although  frequently  remaining  localised  to  the  seat  of 
inoculation,  tend  to  pass  to  distant  parts,  lodging  in  the 
capillaries  of  joints,  bones,  kidney,  or  lungs,  and  there  producing 
their  deleterious  effects. 

Multiplication  in  the  blood-stream  does  not  occur  to  any 
great  extent  in  man. 

It  is  by  the  vital  changes  they  bring  about  in  the  parts  where 
they  settle  that  nucro-organisms  disturb  the  health  of  the  patient. 
In  deriving  their  nourishment  from  the  complex  organic  com- 
pounfls  in  which  they  flourish,  the  organisms  evolve,  probably 
by  means  of  a  ferment,  certain  chemical  products  in  the  form 
of  albumoses,  pei)tones,  alcohols,  ethers,  and  acids  ;  as  well  as 
certain  gases,  such  as  sul[ihuretted  hydrogen,  carbonic  acid,  and 
marsh  gas.  These,  and  probably  other  more  complex  substances, 
the  constitution  of  which  is  as  yet  unknown,  are  generically 
known  as  to.rim.  When  these  ]ioisons  are  absorbed  into  the 
general  circulation  of  the  patient,  they  give  rise  to  certain  groups 
of  symptoms — such  as  rise  of  temperature,  associated  circulatory 
and  resiiiratory  derangements,  interference  with  the  gastro-intes- 
tinal  functions  and  also  with  those  of  the  nervous  system — 
which  go  to  make       the  condition  known  as  blood-poisoning, 
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toxajmia,  or  bacterial  intoxication.  In  addition  to  this,  certain 
bacteria  produce  toxins  wliich  give  rise  to  definite  and  distinct 
groups  of  symptoms — such  as  the  convulsions  of  tetanus,  or  the 
paralyses  which  follow  diphtheria. 

Local  lesions  also,  of  an  intlaramatory,  suppurative,  or  ulcera- 
tive character,  result  from  the  action  of  certain  organisms  and 
their  products,  as  in  the  case  of  tuberculosis,  typhoid,  anthrax  and 
diphtheria. 

Death  of  Bacteria.  —  Under  certain  circumstances  it  would 
appear  that  the  accumulation  of  the  toxic  products  of  bacterial 
action  tends  to  interfere  with  the  continued  life  and  growth  of 
the  organisms  themselves,  and  in  this  way  the  natural  cure  of 
certain  diseases  is  brought  about.  Outside  the  body  bacteria 
may  be  killed  by  starvation,  by  want  of  moisture,  by  being  sub- 
jected to  high  temperature,  and  by  the  action  of  certain  chemical 
agents,  of  which  carbolic  acid  and  the  perchloride  and  biniodide 
of  mercury  are  the  most  powerful. 

Immunity. — It  has  long  been  known  that  some  individuals 
are  insusceptible  to  infection  by  certain  diseases,  from  wliich 
they  are  said  to  enjoy  a  nattiral  immunity.  It  is  also  well  estab- 
lished in  the  case  of  many  acute  diseases — it  is  probably  true  of 
all — that  one  attack  protects  the  patient,  for  a  time  at  least, 
from  a  second  attack.  This  is  known  as  an  acquired  imnmnity. 
Numerous  attempts  have  been  made  to  explain  these  facts,  but 
it  must  at  once  be  admitted  that  no  one  of  them  is  as  yet  entirely 
convincing.  The  opinion  of  Pasteur  that  the  necessary  pabulum 
in  the  blood  for  the  organisms  becomes  exhausted,  and  the  view 
that  the  bacteria  themselves  produce  substances  inimical  to  their 
continued  growth  or  subsequent  reappearance,  are  etpially  insuffi- 
cient. Metchnikoft''s  theory  of  2}ha(/ocytosis,  while  it  carries  us 
further,  does  not  afford  a  complete  explanation  of  the  phenomena. 
According  to  Metchnikoft",  the  phagocytes — leucocytes  and  con- 
ncctive-ti.ssuc  corpiiscles — have  the  power  of  taking  into  their 
interior  the  invading  organisms,  and  so  prevent  the  formation 
of  their  toxins.  From  the  fact  that  this  ingestion  process 
goes  on  most  actively  in  inununiscd  animals  it  would  ajipear 
that  phagocytosis  is  I'ather  a  result  than  the  cause  of  innnunity. 
At  the  same  time  many  facts  have  been  established,  which,  if 
they  do  not  constitute  jiroof  of  any  one  theory,  have  at  least 
resulted  in  certain  highly  useful  and  practical  conclusions.  The 
chief  of  these  is  that  immunity  from  certain  diseases  may  be 
[iroduced  by  artificial  inoculation  Muth  the  products  of  the 
organisms  which  cause  them. 

Artificial  innnunity  may  be  induced  in  one  of  two  ways — (a) 
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eitlier  by  injecting  into  an  animal  a  series  of  non-leilial  doses  of 
an  organism  or  its  toxins  ;  or  (i)  by  injecting  the  serum  of  an 
animal  biglily  immunised  by  the  })revious  method  into  a  second 
animal.  The  latter  is  the  principle  on  which  the  modern  anti- 
toxin metliod  of  treatment  is  based,  and  it  may  act  either 
against  specific  toxins,  as  in  the  case  of  the  anti-diphtheric  and 
the  anti-tetanus  sera  {antitoxic  seni),  or  against  specific  organ- 
isms, as  in  the  anti-streptococcic  serum  {anti-min'ohic  ifcra). 

The  antitoxic  serum  is  produced  by  a  process  of  Avhicli  the 
following  are  the  essential  steps:  —  (1)  a  powerful  toxin  is 
obtained  from  artificial  cultures  of  a  highly  virulent  organism. 
(2)  The  power  of  this  toxin  is  estimated  l:)y  experimental  injec- 
tions into  animals  of  known  weight,  until  a  standard  of  toxicity 
is  obtained  ;  (3)  a  large  animal,  for  example,  the  horse,  after 
lieing  rendered  immune  by  gradually  increasing  doses  of  this 
toxin,  is  bled  aseptically,  and  the  serum  after  separating  is  ready 
for  use,  0'5  per  cent  of  carbolic  acid  being  added  to  prevent 
decomposition.  (4)  By  experiments  on  animals  the  immunising 
value  ("unit  of  iinnuuiity ")  of  this  serum  is  then  obtained, 
and  the  clinical  dose  determined. 

Clinical  Use  of  Antitoxic  Sera. — Each  antitoxic  serum  has 
its  own  appropriate  dose  depending  upon  the  value  of  its  unit  of 
immunity.  Every  precaution  must  be  taken  to  prevent  organ- 
ismal  contamination  of  the  serum  or  of  the  ajjparatus  by  means 
of  which  it  is  injected.  Syringes  are  so  made  that  they  can  be 
sterilised  by  boiling.  The  best  situations  for  injection  are  under 
the  .skin  of  the  abdomen,  the-  thorax,  or  the  buttock,  and  the 
skin  at  the  seat  of  puncture  should  be  previously  purified.  If 
the  bulk  of  the  full  dose  is  large,  it  should  be  divided  and 
injected  into  different  ])arts  of  the  body,  not  more  than  20  c.c. 
being  injet'ted  at  one  place. 

Bacteriological  Diagnosis.  —  For  ])ur[)(ises  of  diagnosis 
various  facts  regarding  the  morphology  and  life-history  of 
bacteria  arc  made  use  of.  Thus  l)y  means  of  the  microscope 
the  general  histological  characters  may  be  .studied  after  staining 
with  certain  aniline  dyes.  vVgain,  different  organisms  vary  in 
their  behaviour  on  such  artificial  culture-media  as  gelatin,  agar- 
agar,  bouillon,  (lotato,  etc.,  with  regard  to  the  i'ai)idity  and 
direction  of  growth  ;  the  colour  and  smell  of  the  growing 
colonies ;  and  the  effect  these  have  upon  the  medium  in  which 
they  grow,  some  species  evolving  gases,  others  changing  the 
chemical  reaction  of  the  medium.  Vai'iations  also  occur  de- 
l)ending  on  the  temperature  at  which  the  organisms  are  incubated, 
the  presence  or  absence  of  oxygen,  and  other  like  conditions 
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Lastly,  by  inoculation  in  animals  of  different  species  and  in 
different  tissues,  information  valuable  for  the  purpose  of 
diagnosis  may  be  obtained. 

Pyogenic  Bacteria. 

From  the  point  of  view  of  the  practical  surgeon  the  most 
important  varieties  of  micro-organisms  are  those  which  cause 
inflammation  and  suppuration — the  jyyogenic  bacteria.  This 
group  includes  a  great  many  species,  and  these  are  so  widely 
distributed  that  they  are  to  be  met  with  under  all  conditions  of 
everyday  life. 

The  nature  of  the  inflammatory  and  suppurative  processes 
will  be  considered  in  detail  later  ;  suffice  it  here  to  say  that 
they  are  brought  about  by  the  action  of  one  or  other  of  the 
organisms  which  we  have  now  to  consider. 

It  is  found  that  the  stajihi/lococci  which  cluster  into  groups 
tend  to  produce  localised  lesions ;  while  the  chain-forms — 
streptococci — give  rise  to  diffuse,  spreading  conditions.  Many 
varieties  of  pyogenic  bacteria  have  now  been  differentiated,  the 
best  known  being  the  staphylococcus  aureus,  the  streptococcus, 
and  the  bacillus  coli  communis. 

Staphylococcus  Au7-eus. — This  is  the  commonest  organism 
found  in  localised  inflammatory  and  supinirative  conditions.  It 
varies  greatly  in  its  virulence,  being  found  in  such  widely 
different  conditions  as  skin  pustules,  boils,  carbuncles,  and  some 
acute  inflammations  of  bone.  It  occurs  in  grape-like  clusters  as 
fission  of  the  individual  cells  takes  place  irregularly.  It  grows 
very  readily  at  the  body  temperature  in  artificial  media,  such  as 
gelatin,  which  it  liquefies,  the  organisms  forming  an  orange 
yellow  deposit  at  tlie  bottom  of  the  tube — hence  the  term 
aureus.  It  is  of  high  vitality  and  resists  more  prolonged 
exposure  to  high  temperatures  tlian  most  non-sporing  bacteria. 
It  is  widely  distributed,  and  occurs  in  all  situations  where  dust 
is  present.  It  is  found  on  the  skin,  in  the  mouth,  and  in  other 
situations. 

The  other  pyogenic  staphylococci  are  of  less  importance. 
The  staphylococcus  albus  is  much  less  common  than  the  aureus, 
but  has  the  same  properties  and  characters,  save  that  its  growth 
on  artificial  media  assumes  a  white  colour.  It  is  the  common 
cause  of  stitch  abscesses,  the  skin  being  its  normal  habitat. 

Stre2itococc7is  Pyogenes. — This  organism,  although  it  gives 
rise  to  more  dangerous  conditions  than  tlic  staphylococcus,  has 
less  resisting  power  ami  therefore  dies  off  more  rapidly.  Its 
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peptonising  power  is  also  less,  so  that  pus  formation  takes  place 
more  slowly.  At  tlie  same  time  its  products  are  very  potent  in 
destroying  tissue  in  their  vicinity,  and  so  interfere  with  the 
exudation  of  leucocytes  which  would  otherwise  exercise  their 
protective  influence.  Streptococci  invade  the  lymph  sj)ace.s, 
and  are  associated  with  acute  spreading  conditions  such  as 
phlegmonous  or  erysipelatous  inflammations  and  su})i)urations, 
lymphangitis  and  suppui'ation  in  lymphatic  glands,  puerperal 
peritonitis  and  inflammation  of  other  serous  membranes,  and 
inflammations  of  synovial  membranes  ;  also  with  a  form  of  septic 
pneumonia  which  is  prone  to  follow  on  severe  operations  in  the 
mouth.  Streptococci  are  also  concerned  in  the  production  of 
spreading  gangrene  and  pytemia.  Division  takes  place  in  one 
axis  so  that  chains  of  varying  length  are  formed.  It  is  less 
easily  cultivated  in  artificial  media  than  the  staphylococcus ;  it 
forms  a  whitish  growth  and  does  not  liquefy  gelatin. 

BrK'Ulm  Coli  Communis, — This  organism,  which  is  a  normal 
inhal)itant  of  the  intestinal  tract,  shows  a  great  tendency  to 
invade  any  organ  or  tissue  whose  vitality  is  lowered.  It  is 
causally  associated  with  such  conditions  as  peritonitis  and 
peritoneal  suppuration  resulting  from  strangulated  hernia, 
appendicitis  or  perforation  in  any  part  of  the  alimentary  canal. 
In  cystitis,  [tyelitis,  abscess  of  the  kidney,  suppurations  in  the 
bile  ducts  or  liver,  and  in  many  other  abdominal  conditions  it 
plays  a  most  important  part.  The  discharge  from  wounds 
infected  by  this  organism  has  usually  a  very  foetid,  or  even  a 
f;ecal  odour,  and  often  contains  gases  of  putrefaction. 

It  is  a  small  rod-shaped  organism  with  short  flagella,  which 
render  it  motile.  It  closely  resembles  the  typhoid  bacillus,  but 
is  distinguished  from  it  by  its  behaviour  in  artificial  culture 
media. 

I'tieumo-hacteria. — Two  forms  of  organism  are  associated 
with  ))neumonia — Fraenkel's  pnemiiococcus  (one  of  the  diplococci) 
and  Fn'edldtidef's  pneumo-hacillHx  (a  short  rod-shaped  form). 
One  or  other  of  these  may  lie  met  with  in  empyema,  pericarditis, 
meningitis,  otitis  media,  hepatic  abscess,  lymphadenitis,  and 
various  other  inflammatory  and  sup]iui'ative  conditions.  They 
are  most  frequently  found  in  com[)any  with  the  ordinary 
pyogenic  bacteria,  especially  streptococci. 

J'aciUu!^  Typhosus. — -There  is  reason  to  l)elicve  that  the 
typhoid  bacillus  possesses  pyogenic  [)ropcrties,  as  it  has  been 
the  only  organism  discovered  in  certain  cases  of  acute  supiiurative 
[)eriostitis,  abscess  of  the  kidney,  parotid  abscess,  and  in  skin 
abscesses. 
VOL.  I — 2 
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Other  Pyogenic  Bacteiin. — It  is  uot  necessary  to  do  more 
than  name  some  of  the  other  organisms  which  arc  known  to  be 
pyogenic,  sucli  as  the  bacillus  pyocyaneus,  which  is  found  in 
green  and  blue  pus;  the  micrococcus  tetragenus ;  the  gonococcus ; 
actinomyces  ;  glanders  bacilhis,  and  the  tubercle  bacilkis.  Most 
of  these  will  receive  further  mention  in  connection  with  the 
diseases  to  which  they  give  rise. 

Leucocytosis. — Recent  investigations  have  shown  that  most  bacterial 
diseases,  as  well  as  certain  other  pathological  conditions,  are  associated 
with  an  increase  in  the  number  of  leucocytes  per  cubic  millimetre  in 
the  blood  of  the  peripheral  vessels.  This  condition  of  tlie  blood  is 
known  as  leucoci/losis,  and  is  met  with  in  nearly  all  the  acute  infective 
diseases,  such,  for  example,  as  er3^si]ielas,  diphtheria,  pneumonia,  and 
scarlet  fever.  It  is  also  present  in  acute  ])yogenic  inflammatory 
affections,  ])articular]y  in  those  attended  with  suppuration — for  example, 
peritonitis,  appendicitis,  abscesses  iu  joints  and  in  intei'nal  organs.  In 
gangrenous  processes  also,  and  in  general  septic  poisonings,  such  as 
septiciBuiia  and  pyaemia,  leucocytosis  is  present.  In  the  final  stages  of 
malignant  disease,  and  after  a  severe  liEemorrhage,  the  nuniljer  of  leuco- 
cytes is  usually  markedly  increased. 

In  these  various  all'ections  it  is  chiefly  the  finely  granular  (neutropliile) 
polymorpho-nuclear  leucocytes  which  are  in  excess  {ordinary  leucocytosis) ; 
although  in  some  cases  the  eosinophile  leucocytes  also  show  a  pro]ior- 
tionate  increase  (cosinopJdlia).  Tlie  term  lymphocylosis  is  ajiplied  when 
there  is  an  increase  in  the  number  of  circulating  lym])hocytes. 

The  normal  number  of  leucocytes  per  cubic  millimetre  vaiies  in 
different  individuals,  and  in  the  same  individual  under  different  condi- 
tions, from  .5000  to  10,000.  It  is  generally  accepted  that  7500  is  a 
normal  average,  and  that  anything  above  12,000  is  to  be  considered  as 
abnormal.  When  leucocytosis  is  present  the  number  may  range  from 
12,000  to  30,000  or  even  higher  ;  40,000  is  looked  upon  as  a  high  degree 
of  leucocyto.jis. 

The  degree  of  leucocytosis  is,  as  a  rule,  proiiortionate  to  the  .scvei'ity 
of  the  inflammatory  affection  and  to  the  extent  of  the  local  lesion.  It  is 
to  be  borne  in  mind,  however,  tliat  in  very  acute  sejjtio  conditions  the 
virulence  of  the  toxins  may  prevent  the  leucocytes  reacting,  and  leuco- 
cytosis may  be  absent.  The  absence  of  leucocytosis  in  a  disease  in 
which  it  is  usually  present  is  therefore  to  bo  looked  upon  as  a  grave 
omen,  ]iarticularly  when  the  general  symptoms  arc  severe. 

The  leucocytosis  begins  soon  after  the  infection  manifests  itself — for 
exanqjle,  by  shivering,  rigor,  or  rise  of  temperature.  The  number  of 
leucocytes  rises  somewhat  rapidly,  increases  while  the  condition  is 
progressing,  and  remains  high  during  the  febrile  jieriod,  but  there  is  no 
constant  correspondence  between  the  number  of  leucocytes  and  tlie 
lieight  of  the  temperature.  The  arrest  of  the  inflammation  and  its 
resolution  are  accotnpanied  by  a  fall  in  the  number  of  leucocj-tes,  while 
the  occurrence  of  suppuration  'is  attended  with  a  further  increase  in  their 
number. 

In  interpreting  the  "blood  count"  it  is  to  be  kept  in  mind  that  a 
physiological  leucocytosis  occur.s  within  throe  or  four  hours  of  taking 
a  meal,  especially  one  rich  in  jiroteids,  from  1.500  to  2000  being  added 
to  the  nornnil  number  {difjcsiion  leucocytosis).    During  the  later  montlis 
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of  pregnancy,  and  during  tlie  piierjieriuni  also,  the  leucocytes  usually 
number  Iroui  16,000  to  18,000.  In  young  infants,  also,  the  leucocyte 
count  is  abnormally  high. 

Absence  of  Lcucocijlosis — Lcucopenia. — In  certain  inl'ectivc  (lisea.ses 
the  number  of  leucocytes  in  the  circulating  blood  is  abnormally  low — 
3000  or  4000 — and  this  condition  is  known  as  lcucopenia.  It  occurs  in 
typhoid  fever,  especially  in  the  later  stages  of  the  disease  ;  in  tuberculous 
lesions — for  example,  tuberculous  peritonitis,  pleurisy,  ostitis,  or  perios- 
titis, when  unaccompanied  by  suppuration  ;  in  malaria,,  and  in  most  cases 
of  uncomplicated  influenza.  The  occurrence  of  leucocytosis  in  any  of 
these  conditions  is  to  be  looked  upon  as  an  indication  that  a  mixed 
infection  has  taken  place  and  that  some  suppurative  process  is  in  progress. 

The  absence  of  leucocytosis  in  some  cases  of  virulent  sejitic  poisoning 
lias  already  been  referred  to. 

The  TEJirEUATURE  in  SuuGifAL  Diseases. 

It  may  be  convenient  here  to  study  some  of  the  variations  in  tempera- 
ture met  with  in  dift'erent  forms  of  surgical  disease. 

A  marked  raising  of  the  general  temperature  of  the  body  is  one  of  the 
most  constant  and  important  concomitants  of  all  inflammatory  affections, 
and  the  temperature  chart  forms  a  fairly  reliable  index  of  the  severity 
of  the  i)atient's  condition.  It  is  due  to  the  absorption  into  the  circula- 
tion of  bacterial  products  which  interfere  with  the  special  nerve-centres 
in  the  medulla  which  regulate  the  balance  between  the  production  and 
the  loss  of  body  heat. 

Clinically  the  temperature  is  estimated  by  means  of  a  self-registering 
thermonu;ter  placed,  for  from  five  to  ten  minutes,  in  close  contact  with 
the  skin  in  the  axilla,  or  the  temjieratnre  may  be  taken  in  the  mouth. 
Sometimes  the  thermometer  is  inserted  into  the  rectum,  where,  however, 
the  temi)erature  is  normally     F.  higher  than  in  the  axilla. 

In  hcallh  the  tcm])erature  of  the  body  is  nuiintained  at  a  mean  of 
about  98 "^r  F.  (37°  C. )  by  the  heat-regulating  mechanism.  The  tempera- 
ture varies  from  hour  to  Imur  even  in  healtli.  It  reaches  its  ma,ximum 
liotween  four  and  eight  in  the  evening,  when  it  may  rise  to  99"  F. ,  and 
is  at  its  lowest  between  four  and  six  in  the  morning,  when  it  nuiy  be 
about  97  '  I''. 

On  reading  and  interpreting  a  temperature  chart  in  disease,  tlierefore, 
it  is  necessary  to  make  allowance  for  this  normal  variation,  and  it  is 
interesting  to  observe  in  this  connection  that  an  hourly  cliai't  of  a  case 
of  acute  septic  infection  runs  parallel  with  the  normal  curve. 

It  is  also  worthy  of  note  that  the  temperature  is  much  more  casilj' 
disturbed  in  cbildren  tliau  in  adults,  and  may  become  markedly  elevated 
(104°  or  105°  F. )  from  compni'atively  slight  causes  ;  while  in  the  aged  it 
is  less  liable  to  change,  so  that  in  tliem  a  rise  to  103°  or  104"  I.'',  is  to  lie 
looked  u]ion  as  indicating  a  high  state  of  fever. 

It  is  rare  for  a  patient  to  live  if  tin)  tem]ierature  remains  for  any 
length  of  tim(i  above  lOG'  F. ,  although  some  extraordinary  cases  are  on 
record  in  which  it  has  reached  as  high  as  116'  F.  witliout  proving  liiial. 

A  sudden  rise  of  tc.mjieraturc  i.s  usually  associated  witJi  a.  feeling  of 
lOiilliness  ilown  the  liack  and  in  the  limbs,  which  may  be  so  marked 
I  hat  th(!  patient  shivers  violently,  while  the  skin  becomes  cold,  ])ale, 
and  aliri  V(!llf!d — ciUis  nnncn'ua.  Tliis  is  a  nervous  reaction  due  to  a  want 
of  correspondence  between  the  internal  and  the  .surface  temiieratui'e  of 
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the  body,  and  is  known  clinically  as  a  rigor.  "When  the  temperature 
rises  gradually  the  chill  is  tisually  very  slight  and  may  be  unobserved. 
Even  during  tlie  cold  stage,  however,  the  internal  temperature  is  already 
raised,  and  by  the  time  the  chill  has  passed  off  its  maximum  has  been 
reached. 

These  disturbances  seem  to  follow  the  absorption  of  toxins  into  the 
l)lood,  and  to  be  due  to  an  interference  with  the  central  heat-regulating 
mechanism. 

The  subsequent  course  of  the  temperature  chart  depends  on  the  nature 
and  amount  of  the  poison  alisorbed  ;  whether  it  is  the  ]mre  toxin  of  a 
single  species  of  organism,  or  the  result  of  a  mixed  infection  by  more 
than  one  species  ;  and  whether  the  supply  is  intermittent  or  continuous. 


It  follows,  tlierefoi'e,  that  certain  groups  of  surgical  conditions  present 
particular  types  of  temi)craturc  curve  resembling  one  another  more  or 
less  closely. 

In  acute  sapraimia;  (p.  61),  for  instance,  where  the  patient  absorbs 
from  a  localised  focus  of  infection  a  definite  quantity  of  toxin  either  in 
a  single  lai'gc  dose  or  in  repeated  small  doses,  the  temperature  rises 
rapidly,  remains  up  till  the  poison  is  excreted,  or  till  the  source  of  its 
]iroduction  is  removed — for  example,  by  amputation — or  by  the  estab- 
lishment of  drainage,  after  which  it  falls  again  and  remains  normal. 

Tlie  temperature  may  fall  very  rapidly  and  become  markedly  sub- 
normal. 

In  the  condition  known  as  hectic  (p.  62),  wliich  is  a  form  of  chronic 
sajira'mia,  the  temjierature  chart  is  characterised  by  diurnal  variations, 
ranging  from  97°  V.  in  tlie  morning  to  102°  or  103°  F.  in  the  evening. 
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The  rise,  usually  begins  iu  tlio  al'ternoou,  aud  tlio  fall  takes  place 
suddenly  iu  the  early  morning,  and  is  accompanied  by  profuse  sweating. 

The  same  typo  of  temperature  curve  is  met  with  in  cases  of  sunjical 
tuberculosis,  where  there  is,  in  all  probability,  a  mixed  infection. 

In  such  conditions  as  crijsijJclas  (p.  108),  where  a  constant  supply  of 
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Fig.  2.— Chart  of  Hectic  Fever. 


to.xin  is  poured  into  the  system,  the  temperature  remains  elevated  so 
long  as  the  disease  progresses,  but  falls  more  or  less  rajjidly  whenever  its 
progress  is  arrested.  A  relapse  is  at  once  indicated  by  a  second  rise  of 
temperature. 

In  seiUicamia  (p.  6-3),  organisms  as  well  as  toxins  enter  the  circula- 


F. 

o 

104 
o 

103 

o 

102 

o 

101 

o 

100 

( 

99 
c 

98 


23 

24 

25 

26 

27 

28 

29 

30 

31 

"•2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

tion 

I 

A 

i 

} 

— o- 

trap 

1 

2=1 

\^ 

/ 

r 

u 

u 

A 

Yw.  '■'>. — Chart  of  Erysipelas  occurring  in  a  woMml. 

tion,  and  the  temperature  charts  of  this  ilisca.se  vary  so  widely  that  it 
is  dillicult  to  determine  a  type.  .So  long  as  the  diseases  jirogrcsscs,  the 
temperature  curve  is  practically  the  same  as  that  of  sajiraimia  or  oi' 
I'rysipelas  ;  but  after  it  is  arrested,  the  defervescence  is  nu)re  gradual, 
the  temperature  taking  several  days  to  reach  the  normal. 

In  pijrnmia  (p.  (Jfi)  secondary  abscesses  dovcloi)  in  dilferont  ]iarts  of 
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the  body  I'roin  time  to  time,  forming  new  foci  of  toxin  production. 
Eacli  fresh  alisorption  of  poison  causes  an  elevation  of  temperature, 
which  is  usually  accompanied  by  a  rigor. 


Fig.  4. — Chart  of  Pytemia. 

It  is  not  uncommon  for  an  attaclc  of  septicemia  to  be  followed  by 
pyjemia,  and  then  the  type  of  chart  changes  (Fig.  6). 


Frc.  .'). — Chart  of  Pya-niia  following-  on  Acute  Ostoo-niyelitis. 

There  are  certain  toxins  which  give  rise  to  chart  curves  of  a  deiinitc 
and  distinctive  character.  The  malarial  poison,  for  example,  produces 
a  characteristic  alteration  of  temperature,  and  jiatienls  who  have  once 
sulfered  from  this  disease  are  liabhi  to  marked  rises  from  comparatively 
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trivial  causes.  After  minor  operations  or  slight  injuries,  Ibr  instance, 
a  sudden  and  marked  rise  may  occnr  and  cause  needless  apprehension 


Fio.  6. — Chart  of  case  of  SepticEemia  followed  by  Pyoemia. 


of  septic  or  other  complications.  The  characteristic  curves  of 
diseases  also  may  be  modified  by  the  malarial  poison. 


other 


7.  -'-'hurts  of  I  lead  Iiij'urics. 


,  After  iiijurii's  or  operations  on  tiie  biviiu  or  up^ier  i>arfc  ol'  tiio  spinni 
cord  sudden  and  excessive  elevation  of  temperature,  unaccompanied  by 
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rigors  or  vascular  disturbauoes  of  the  skiu,  is  not  imcommou  as  a  result 
of  direct  damage  to  the  central  heat-regulating  mechanism  (Fig.  7). 

It  is  almost  needless  to  add  tliat  an  elevation  of  temperature  in  a 
surgical  patient  is  not  always  due  to  his  surgical  condition.  Constipa- 
tion, influenza,  tonsillitis,  injurious  jiressure  by  splints,  the  development 
of  a  bed  sore,  and  many  other  complications  may  furnish  an  explanation. 

Aseptic  Fever. — An  elevation  of  temperature,  which  is  nnassooiated 
with  the  presence  of  inflammation  or  its  causal  bacteria,  is  frequently 
observed  after  surgical  operations  which  liave  been  attended  with  con- 
siderable shock  and  loss  of  blood,  as  well  as  after  injuries  attended  with 
extravasation  of  blood  into  the  tissues — for  example,  fractures.  After  a 
slight  initial  fall  the  temperature  begins  to  rise,  and  in  the  course  of 
from  twelve  to  sixteen  hours  reaches  100°  or  101°  F.  It  soon  declines 
again,  and  in  from  twenty-four  to  thirty-six  hours  has  regained  the 
normal.     This  I'ise  is  not  associated  with  any  of  the  other  signs  or 


Fig.  8. — Charts  of  Aseptic  Fever. 


symjjtoms  of  inflammation,  and  has  been  called  aseptic  fever,  being 
attributed  to  the  absorjition  into  the  circulation  of  certain  of  the  products 
of  disorganised  blood  or  otlier  disintegrated  tissue. 

Subvormal  Tcmpicraturc  {Algidity). — The  general  temperature  of 
the  body  may  fall  below  the  normal  from  various  causes.  In  severe 
railway  or  machinery  accidents,  for  example,  or  in  perforating  wounds 
or  diseases  of  tlie  abdominal  viscera,  or,  again,  during  tlie  passage  of 
biliary  or  urinary  calculi,  profound  and  dangerous  lowering  of  the 
temperature  may  occur.  The  same  result  may  follow  a  sudden  and 
copious  loss  of  blood,  profuse  diarrlicea,  or  severe  vomiting  ;  and  it  is  a 
characteristic  .symptom  in  patients  wlio  are  slowly  starved,  as,  for 
example,  in  cases  of  stricture  of  the  (.esophagus.  In  most  of  these 
conditions,  liowever,  if  death  does  not  rapidly  ensue,  the  temperature 
begins  to  rise  and  becomes  elevated. 

In  some  cases  of  extreme  sajirremia  or  septica;mia  also  the  tempera- 
ture falls  instead  of  rising,  and  this  indicates  a  very  gi'avo  jirognosi.s. 
In  cases  of  cerebral  abscess  and  in  some  otlier  conditions  causing  pressure 
on  the  bi-ain  the  temperature  remains  persistently  subnormal. 
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METHODS  OF  WOUND  TREATMENT. 

Varieties  of  wounds — Modes  of  infection — Lister's  work — Means  taken 
to  prevent  infection  of  wounds:  heat;  chemical  antiseptics; 
disinfection  of  hands  ;  instruments  ;  ligatures ;  dressings — 
Means  taken  to  combat  septic  infection:  purification  ;  02Jen-woimd 
method. 

The  presence  of  pyogenic  bacteria  lieing  the  most  imi5ortant 
factor  interfering  mth  the  process  of  repair  in  wounds,  it  is 
necessary  that  we  should  now  consider  the  means  at  our  dis- 
posal for  preventing  or  counteracting  the  baneful  effects  of 
these  organisms. 

The  surgeon  is  called  upon  to  treat  two  distinct  classes  of 
wounds:  (1)  those  resulting  from  injury  or  disease  in  which 
the  skm  is  already  broken,  or  in  which  a  communication  with  a 
mucous  surface  exists ;  and  (2)  those  which  he  himself  makes 
through  intact  skin,  no  infected  mucous  surface  being  involved. 

Infection  by  bacteria  must  be  assumed  to  have  taken  place 
in  all  wounds  made  in  any  other  way  than  by  the  knife  of  the 
siu'geon  operating  through  unbroken  skin.  On  this  assumption 
the  modern  antiseptic  system  of  wound  treatment  is  based. 
Pathogenic  Ijacteria  are  so  widely  distributed  that  in  the 
ordinary  circumstances  of  everyday  life,  no  matter  how  trivial  a 
wound  may  be,  or  how  .short  a  time  it  may  remain  exi)osed,  the 
access  of  organi.sms  to  it  is  almost  certain,  uidess  definite  means 
are  employed  to  prevent  it. 

It  cannot  be  emphasised  too  strongly  that  rigid  antiseptic 
precautions  are  to  be  adopted,  not  only  in  dealing  with  wounds 
which  are  free  of  organisni.s,  but  equally  in  the  management  of 
wounds  and  other  lesions  which  arc  already  infticted.  Any 
laxity  in  our  methods  wliicli  admits  of  fresh  organisms  reaching 
an  infected  wound  adds  materially  to  the  severity  of  the  septic 
process  and  con.sequently  to  tin;  patient's  risk. 
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There  are  many  ways  in  wliich  accidental  infection  may 
occur.  Take  for  example  tlie  case  of  a  person  who  receives  a 
cut  on  the  face  by  being  knocked  down  in  a  carriage  accident 
on  the  street.  Organisms  may  be  introduced  to  such  a  wound 
from  the  shaft  or  wheel  by  which  he  was  struck,  from  the 
ground  on  which  he  lay,  from  any  portion  of  his  clothing  which 
may  have  come  in  contact  with  the  wound,  or  from  his  own  skin. 
Or  again,  the  hands  of  those  who  render  first  aid,  the  Avater 
used  to  bathe  the  wound,  the  handkerchief  or  other  extemporised 
dressing  applied  to  it,  may  be  the  means  of  conveying  septic 
infection.  Should  the  wound  open  on  a  mucous  surface,  such 
as  the  mouth  or  nasal  cavity,  the  organisms  constantly  present 
in  such  situations  are  liable  to  prove  agents  of  infection.  The 
risk  of  direct  infection  from  the  air  is  much  less  than  was  at 
one  time  supposed. 

Even  after  the  patient  has  come  under  professional  care  the 
risks  of  his  wound  becoming  infected  are  not  past,  because  the 
hands  of  the  surgeon,  his  instrunrents,  dressings  or  other 
appliances  may  all,  unless  carefully  purified,  become  the  sources 
of  infection. 

In  the  case  of  an  operation  carried  out  through  unbroken 
skin,  organisms  may  be  introduced  into  the  wound  from  the 
patient's  own  skin,  from  the  hands  of  the  surgeon  or  his 
assistants,  through  the  medium  of  contaminated  instruments, 
swabs,  ligature  or  suture  materials,  or  other  things  used  in 
the  course  of  the  operation,  or  from  the  dressings  applied  to 
the  wound. 

Further,  bacteria  may  gain  access  to  devitalised  tissues  by 
way  of  the  blood -sti-eam,  being  carried  hither  from  some 
infected  area  elsewhere  in  the  body. 

The  sources  of  wound  infection  being  so  numerous,  it  is  little 
wonder  that  in  former  days  few  wounds  of  the  class  now  under 
consideration  escaped  the  ravages  of  pyogenic  or  other  bacteria, 
and  that  infiamniation,  suppuration,  erysipelas,  hospital  gangrene, 
and  pytemia  were  of  everyday  occurrence  in  surgical  practice. 

Those  who  only  know  the  surgical  conditions  of  to-day  find 
it  hard  to  believe  that  little  more  than  thirty  years  ago,  in  a 
leading  article  in  the  Lancet,  the  writer  stated  that  at  that  time 
"the  mortality  from  compound  fractures,  amputations,  and 
other  operations  such  as  lithotomy  is  somelliing  frightful"; 
that  "death  from  blood  poisoning  is  not  confined  to  cases  of 
serious  operations,  l)ut  ha[ipens  ever  and  anon  after  operations 
in  themselves  trivial.  It  is  lamentable,"  says  the  writer,  "to 
think  of  the  extent  to  which  the  best  and  most  refined  surgery 
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of  the  tinicj  is  being  frustrated,  in  our  great  hospitals,  and  even 
in  those  most  recently  built.  The  risk  of  bhjod  poisoning  is 
now  the  one  opprobrium  of  surgery." 

To  the  genius  of  Lord  Lister  we  owe  it  that  this  opprobrium 
is  now  removed.  In  18G7  he  began  to  put  into  practice  the 
method  he  had  devised  for  preventing  and  counteracting  the 
septic  process,  which  he  had  convinced  himself  depended  upon 
the  action  of  bacteria.  Carbolic  acid  was  the  first  antiseptic 
agent  he  employed,  and  by  its  use  in  compound  fractures  he 
soou  obtained  results  such  as  had  never  before  been  attained. 
The  principle  was  applied  to  other  conditions  with  like  success, 
and  so  profoundly  has  it  affected  the  whole  aspect  of  surgical 
pathology  that  many  of  the  septic  diseases  with  which  the  older 
surgeons  had  to  deal  are  now  all  but  unknown. 

Means  taken  to  prevent  Infection  of  Wounds. — The 
avenues  by  which  septic  agents  may  gain  access  to  surgical 
Avounds  are  so  numerous  and  so  wide,  that  it  requires  the 
greatest  care  and  the  most  watchful  attention  on  the  part 
of  the  surgeon  to  guard  them  all.  It  is  only  by  constant 
practice  and  patient  attention  to  technical  details,  in  the  operat- 
ing-room and  at  the  bedside,  that  the  carrying  out  of  surgical 
manipulations  in  such  a  way  as  to  avoid  bacterial  infection  will 
become  an  instinctive  act  and  a  second  nature.  It  is  only 
possible  here  to  indicate  the  chief  directions  in  which  danger 
lie.s,  and  to  describe  the  means  most  generally  adopted  to  meet 
the  danger. 

To  prevent  septic  infection  it  is  essential  that  everything 
which  comes  into  contact  with  a  wound  should  be  thoroughly 
sterilised  or  disinfected.  The  two  chief  agencies  at  our  disposal 
for  this  purpose  are  heat  and  chemical  antiseptics. 

Sterilimtiun,  hy  Ileal. — The  most  reliable,  and  at  the  same 
time  the  most  convenient  ami  generally  applicable  means  of 
sterilisation  is  by  heat.  All  bacteria  and  spores  are  completely 
destroyed  by  being  sul)jected  for  fifteen  minutes  to  compressed 
ciradatiru/  steam  at  a  temperature  of  130°  to  145°  C.  (  =  260° 
tf)  293'  F.).  The  articles  to  be  sterilised  are  enclosed  in  a 
perforated  tin  casket,  which  is  placed  in  a  specially  constructed 
steriliser,  such  as  that  of  Scliinnnelbiisch.  This  apparatus  is  so 
arranged  that  the  steam  circulates  under  a  pressure  (jf  from  two 
to  three  atmosjdieres,  and  i)ermeates  everything  contained  in  it. 
Objects  so  sterilised  remain  dry.  This  method  is  specially 
suitable  for  appliances  which  are  nut  damaged  by  steam,  such, 
for  exam[>le,  as  gauze  swat)H,  towels,  ai)rons,  cotton  gl(}ves,  and 
metal  instruments. 
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The  best  substitute  for  circulating  steain  is  boiling.  The 
articles  are  placed  in  a  "  tish-kettle  steriliser  "  and  boiled  for 
fifteen  minutes  in  a  one  per  cent  solution  of  washing-soda  or  of 
lysol. 

To  prevent  contamination  of  objects  which  have  been  sterilised, 
they  must  be  conveyed  directly  from  the  steriliser  to  the  wound, 
on  no  account  being  exposed  to  the  dust  of  the  air,  or  touched 
by  any  one  whose  hands  have  not  been  disinfected  or  protected 
by  stei'ilised  gloves. 

Sterilisation  hy  Chemical  Agents^. — For  the  purification  of  the 
skin  of  the  patient,  the  hands  of  the  surgeon,  knives  and  other 
instruments  which  are  damaged  by  heat,  recourse  must  be  had 
to  chemical  disinfecting  agents.  These,  however,  are  less  reliable 
than  heat,  and  are  open  to  certain  other  objections  which  will  be 
referred  to  later. 

In  selecting  from  the  enormous  number  of  chemical  antisejrtic 
agents  at  our  disposal  that  which  is  most  suitable  for  a  given 
case,  consideration  must  be  had  to  the  following  points  : — (1) 
The  object  in  view — whether  to  prevent  septic  infection  or  to 
eradicate  it,  and  if  the  latter,  the  degree  of  virulence  of  the 
existing  process ;  (2)  the  irritant  action,  toxicity,  and  absorb- 
ability of  the  drug ;  (3)  the  susceptibility  to  irritation  and 
absor^jtive  power  of  the  surface  to  which  it  is  to  be  applied  ; 
and  (4)  the  action  of  the  substance  upon  surgical  instruments. 

Carbolic  Acid. — This  agent  is  of  much  liistorical  interest,  being  that 
emjjloyed  by  Lord  Lister  when  he  first  introduced  the  antiseptic  sj'steni 
in  1867.  In  a  field  of  a  hundred  conipetitors  it  still  remains  one  of  our 
most  reliable  antiseptics.  The  lotion  is  made  by  dissolving  the  crystals 
of  the  ijure  acid  in  water  in  the  proportion  of  1  in  20,  1  in  40,  or  1  in  60. 
It  is  a  reliable  germicide,  lias  a  marked  power  of  penetrating  the  tissues, 
and  has  no  deleterious  action  upon  metal  instruments.  On  the  other 
hand,  it  is  irritating  to  the  tissues,  and  induces  a  considerable  oozing  of 
serum  from  raw  surfaces.  If  absorbed,  it  acts  as  a'  general  poison,  the 
first  sign  of  its  toxic  efl'ects  being  discoloration  of  the  urine,  which 
is  olive -green  when  passed,  but  clianges  to  black  on  standing.  II' 
absorption  goes  on,  giddiness,  nausea,  and  vomiting  arc  induced.  The 
patient  may  become  jjrofouudly  collapsed,  with  a  small,  rapid  pul.se  and 
subnormal  temperature,  and  may  ultimately  die.  Such  accidents  have 
frequently  occurred  from  alisorption  through  unbroken  skin  where  a 
compress  of  carbolic  solution  has  been  ajiplied  pireparatorj-  to  operation, 
and  are  most  to  bo  I'eared  in  children  and  females  with  tender  skin. 
The  phenol  jjroduets  may  bo  detected  in  tlie  urine  by  adding  to  it  a 
few  drops  of  perchloride  of  iron  solution,  which  gives  a  blue  colour  ;  or 
a  small  (juiuitity  <.>[  bromine  water,  which  throws  down  a  whitish  jire- 
cipitate  of  tribromophenol. 

Pure  carbolic  acid  (phenol),  when  ajiplied  to  a  raw  surface,  does  not 
produce  symptoms  of  jioisoning,  as  it  caiuses  coagulation  necrosis  of  the 
superlicial  layers  of  the  tissue,  and  this  prevents  it  being  absorbed. 
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The  application  of  wet  compresses  of  carbolic  lotion  to  the  fingers 
and  toes  is  to  bo  avoid(!d,  especially  in  women  and  children,  on  account 
of  the  risk  of  inducing  carbolic  gangrene. 

Corrosive  Sublimate, — This  lotion  is  made  by  dissolving  the  crystals 
of  perchloride  of  mercury  in  distilled  water.  It  is  irsed  in  strengths 
varying  from  1  in  500  to  1  in  5000  ;  that  usually  em])loyed  being  1  in 
2000.  Although  less  irritant  locally  than  carbolic  lotion,  it  is  more 
poisonous  by  absorption,  causing  abdominal  pain,  diarrlu.ca,  vomiting, 
and  collapse,  which  may  prove  fatal.  It  corrodes  metal  instruments 
and  dishes  ;  and  by  its  action  on  the  albumen  of  the  tissues  and  of  the 
blood  forms  an  inert  albuminate  of  mercury,  so  that  its  antiseptic 
efficiency  is  much  diminished.  Corrosive  sublimate  is  probably  the 
most  efficient  lotion  for  purifying  the  hands  a,fter  being  contaminated 
with  septic  material. 

Lister's  Strong  Solution  is  prepared  by  making  a  1  in  20  solution  of 
carbolic  acid  in  distilled  water,  in  every  500  parts  of  wliich  one  part  of 
perchloride  of  mercury  is  dissolved. 

Biniodide  of  Mercury. — This  lotion  is  widely  used  as  a  substitute  for 
corrosive  sublimate.  It  is  a  more  powerful  germicide,  while  it  is  less 
irritant,  and  it  neither  forms  a  mercuric  albuminate  nor  tarnishes 
metallic  instruments.  This  lotion  is  used  in  the  same  strengths  as 
corrosive  sublimate  lotion,  and  may  either  be  dissolved  in  water  or  in 
spirit. 

Formalin,  in  one  j^er  cent,  solution,  is  useful  for  purifying  the  skin 
before  operation,  and  for  washing  out  tuberculous  sinuses  and  other 
infected  cavities. 

Peroxide  of  Hydrogen  is  of  great  value  in  disinfecting  and  deodor- 
ising septic  wounds  and  cavities.  It  acts  in  virtue  of  its  oxidising 
properties.  Each  volume  of  the  fluid  contains  from  ten  to  fifteen 
volumes  of  oxygen  in  such  feeble  combination  that  it  is  at  once  given 
up  when  it  comes  into  contact  with  any  oxidisable  substance.  It  is 
most  conveniently  applied  in  the  form  of  a  siiray. 

Boracie  Acid  Lotion  is  a  saturated  solution  of  boracic  acid  crystals  in 
water.  It  is  a  weak,  non-poisonous  lotion  of  some  value  as  a  preventive 
of  sepsis,  but  of  little  germicidal  power.  It  is  useful  in  washing  out 
the  urinary  bladder  and  as  a  mouth-wash. 

Lysnl,  one  of  the  newer  proprietary  antiseptics,  is  most  useful  in 
cleansing  the  skin  of  the  patient  and  the  surgeon's  hands  both  before 
and  after  operations.  It  is  used  in  strengths  varying  from  1  in  100  to 
1  in  400.  It  combiTies  the  advantages  of  an  antiseptic  solution  and  a 
soap.  Its  irritating  action  on  the  skin  of  tlie  hands  may  to  a  large  ex- 
tent be  prevented  by  rinsing  the  hands  in  sterile  water  to  got  rid  of 
the  lysol.  As  it  forms  a  ropy  iiii.xtm'c  when  brought  into  contact  with 
pus  or  blood  it  is  not  a  suitable  lotion  for  wounds. 

[zu,l,  creolin,  and  sanitus  are  useful  disinfectant  and  deodorant  lotions 
of  tlie  non-oflicial  class. 

Iodoform  is  a  feeble  gernncide,  but  possesses  a  ])oculiar  propcu-ty  of 
neutralising  tlio  products  of  bacteria  when  it  is  broken  up  in  contact 
with  the  tissues  of  the  body.  To  this  property — ]n-obably  in  virtue  of 
the  liberation  of  free  iodine  in  the  process  of  its  disintegration — it  owes 
its  undoubted  value  in  wounds  with  a  foul  discharge,  in  tuhen'ulous 
conditions,  and  in  venereal  sores.  It  is  also  useful  in  wounds  in  the 
neighbourhood  of  septic  cavities,  such  as  the  mouth  or  ri^ctnni,  as  a 
means  of  preventing  or  controUintj  sepsis.  It  is  best  om])loyed  in  the 
form  of  moderate-sized  crystals,  which  should  bo  sterilise<l  by  immersion 
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in  1  in  20  carbolic  before  being  used,  as  micro-organisiiis  are  capable  of 
living  in  the  dried  powder. 

Ill  children  and  in  weakly  old  jieople  symptoms  of  poisoning  bj' 
absorption  may  occnr,  in  the  form  of  loss  of  appetite,  dry  tongue,  raised 
temperature,  and  rapid  jiulse,  and  mental  depression  or  excitement. 
These  symptoms  seem  more  prone  to  occur  when  the  drug  is  used  in 
tissues  rich  in  fat,  and  especially  wlien  the  fine  powder  is  employed, 
this  being  more  readily  absorbed  tlian  the  crystalline  form.  Iodoform 
may  be  detected  in  the  urine  of  such  cases  by  adding  an  equal  quantitj' 
of  concentrated  hydrochloric  acid,  and  pouring  on  the  surface  a  little 
chloride  of  lime  solution.  At  the  junction  of  the  fluids  there  forms  a 
brown  ring,  which  turns  blue  on  the  addition  of  some  starch  solution. 

Some  persons  show  a  peculiar  idiosyncrasy  with  regard  to  their  local 
reaction  to  iodoform,  an  acute  spreading  erythematous  or  pustular  rash, 
with  intense  itching,  developing  from  the  sliglitest  contact  witli  it. 
Marked  constitutional  symptoms  may  accompany  these  local  manifesta- 
tions. In  some  patients  persistent  vomiting  is  induced  by  the  smell  of 
the  drug. 

Disinfection  of  the  Hands. — It  is  now  generally  recognised 
that  one  of  the  most  fertile  sources  of  wound-infection  is  the 
hands  of  the  surgeon  and  his  assistants.  In  the  exigencies  of 
surgical  practice  it  is  hardly  possible  for  the  surgeon  consistently 
to  avoid  contaminating  his  hands  ■with  septic  material,  and  once 
they  are  so  contaniinated  it  is  extremely  difficult  again  to  render 
them  germ-free.  It  is  only  by  carefully  studying  to  avoid  all 
contact  with  infective  matter  that  the  hands  can  be  kept 
surgically  pure  and  that  this  source  of  wound-infection  can  be 
reduced  to  a  minimum.  To  aid  in  this,  india-rubber  gloves  should 
be  worn  while  operating  on  septic  cases,  such  as  suppurative 
cellulitis,  osteo-myelitis,  suppurative  appendicitis,  or  other  con- 
ditions associated  with  pus  formation,  in  making  rectal  or 
vaginal  examinations,  or  in  dressing  suppurating  wounds.  It 
has  been  shoATO  that  if  the  hands  be  kejit  free  of  septic  material 
for  a  sufficiently  long  period,  they  can  for  all  practical  ])urposes 
be  rendered  germ-free  by  ordinary  methods  of  purification.  It 
is  of  the  utmost  importance  that  any  se])tic  matter  with  which 
the  hands  may  accidentally  become  defiled  should  not  be  allowed 
to  dry  on  them,  but  should  be  washed  ofl:"  at  once,  and  for  this 
purpose  1  in  1000  corrosive  sublimate  appears  to  be  the  best 
lotion  to  emjiloy. 

Many  methods  of  disinfecting  tlic  hands  have  been  suggested 
by  different  surgeons ;  the  most  important  step  in  all  being  the 
mechanical  removal  of  gross  surface  dirt  and  loose  epithelium  by 
soap,  a  stream  of  running  water,  and  a  nail-brusli.  Various 
forms  of  soft  soap,  as  well  as  soda,  turpentine,  lysol,  and  other 
substances  are  useful  in  removing  grease  and  gross  dirt  from 
the  skin.    Pumice-stone  soap  is  useful  in  rubbing  off  the  loose 
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oiiitiielium.  The  nails  should  first  be  cut  down  till  there  is  no 
sulcus  between  tlie  nail  edge  and  the  pulp  of  the  finger  in 
which  organisms  may  lodge.  The  hands  arc  then  thoroughly 
washed  in  liot  ruiniing  water  and  scrubbed  with  a  nail-brush 
which  has  been  jjreviously  sterilised  by  boiling,  and  kei)t  i]i  a 
1-1000  solution  of  corrosive  sublimate.  They  are  next  wa.shcd 
in  85  per  cent  alcohol,  and  the  excess  of  alcohol  removed  by 
rinsing  in  sterilised  water.  Finally,  they  are  rubbed  with  wet 
sterilised  gauze.    The  whole  process  occujjies  about  ten  minutes. 

On  account  of  the  difficulty  of  rendering  the  hands  surgically 
pure,  many  surgeons  recommend  the  wearing  of  cotton  gloves, 
originally  introduced  by  Mikulicz,  while  oi)erating.  It  is  necessary 
to  change  the  gloves  frequently  during  the  course  of  a  prolonged 
operation,  because  when  they  become  moist  with  blood  or  other 
fluids  they  are  permeable  to  the  skin  secretions,  and  organisms 
from  the  folds  and  ducts  of  the  skin  which  have  escaped  the  pre- 
paratory cleansing  may  pass  through  the  meshes  of  the  cotton 
and  so  reach  the  wound.  By  Kocher  the  gloves  are  chiefly  used 
in  ligaturing  the  blood-vessels  and  inserting  sutures,  with  a 
view  to  preventing  the  catgut  or  silk  being  contaminated  by 
coming  into  contact  with  the  surgeon's  hands. 

Preparation  of  the  Skin  of  the  Patient. — In  the  purification 
of  the  skin  of  the  patient  before  operation,  reliance  is  chiefly 
to  be  placed  in  the  mechanical  removal  of  dirt  and  grease  by 
the  same  means  as  are  taken  for  the  cleansing  of  the  surgeon's 
hands.  Hair  -  covered  parts  should  be  shaved.  The  skin  is 
then  dehydrated  by  washing  with  alcohol,  and  this  is  followed 
l)y  1  in  1000  sublimate  or  biniodide  solution.  For  some  hours 
before  the  operation  the  part  is  covered  by  a  moist  compress 
of  1  in  00  carbolic.  In  children  a  compress  of  1  per  cent 
formalin  left  on  for  twenty-four  hours  is  safer  than  carbolic 
solution,  which  is  a])t  to  be  absorljed.  Immediately  before  the 
operation  the  skin  is  purified  in  the  same  way  as  tlie  surgeon's 
hands.  If  any  acne  ])ustides  or  septic  .siiuises  are  ])resent,  they 
should  be  destroyed  oi'  purified  by  means  of  the  thermo-cautery 
or  )iure  carbolic  acid,  alter  the  ])atient  is  aiuesthetised. 

Inslnuiioitx  which  are  not  damaged  by  heat  nuist  be  boiled 
in  a  fish-kettle  or  other  suitable  steriliser  for  fifteen  minutes  in 
.soda  .solution  or  lysol.  Just  before  the  o]icration  begins  they 
are  removed  in  the  tray  of  the  sterili.sei'  and  placed  on  a 
sterilised  towel  within  reach  of  the  surgeon  or  his  assistant.  If 
a  s[)ecial  assistant  is  em])loyed  to  look  after  the  instruments, 
lie  should  ]n'otect  his  hands  by  gloves  after  having  washed 
fliem  tliorouglily.     Knives  and  instruments  which  are  liable  to 
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be  damaged  by  heat  should  bo  purified  by  being  soaked  in 
1  in  20  carbolic  for  at  least  an  hour.  After  operation  the 
instruments  should  be  boiled,  dried,  and  kept  in  a  dust-proof 
box  or  cupboard. 

Pads  of  Gauze  sterilised  by  compressed  circulating  steam 
have  entirely  superseded  natural  sponges  for  operative  purposes. 
They  should  be  removed  from  the  caskets  in  which  they  are 
sterilised  by  means  of  sterilised  forceps,  and  handed  direct  to 
the  surgeon.  The  assistant  who  attends  to  the  swabs  should 
wear  sterilised  gloves. 

Ligatures  and  Sutures.  —  To  avoid  the  risk  of  implanting 
infective  material  in  a  wound  by  means  of  the  materials  used 
for  ligatures  and  sutures,  great  care  must  be  taken  in  their 
preparation. 

Catgut. — The  following  methods  of  preparing  catgut  have 
proved  satisfactory  : — (1)  The  gut  is  soaked  in  juniper  oil  for 
at  least  a  month  ;  the  juniper  oil  is  then  removed  by  ether 
and  alcohol ;  and  the  gut  jireserved  in  1  in  1000  solution  of 
corrosive  sublimate  in  alcohol  (Kocher).  (2)  The  gut  is  placed 
in  a  brass  receiver  and  boiled  for  three-quarters  of  an  hour  in 
a  solution  consisting  of  85  j^er  cent  absolute  alcohol,  10  per 
cent  water,  and  5  per  cent  carbolic  acid,  and  is  then  stored  in 
90  per  cent  alcohol.  It  should  be  removed  from  the  stock 
bottle  with  aseptic  forceps  and  passed  direct  to  the  surgeon. 
Any  portion  unused  should  not  be  returned  to  the  stock  bottle. 

SiUc. — If  rendered  thoroughly  sterile,  the  smaller  sizes  of 
silk,  Nos.  1  and  2,  may  safely  be  used  for  the  ligature  of  blood- 
vessels. It  is  prepared  by  being  soaked  for  twelve  hours  in 
ether,  for  other  twelve  in  alcohol,  and  then  boiled  for  ten 
minutes  in  1  in  1000  sublimate  solution.  It  is  then  wound 
on  to  spools  with  purified  hands  protected  by  sterilised  gloves, 
and  kept  in  absolute  alcohol.  Before  an  operation  the  silk 
is  again  boiled  for  ten  minutes  in  the  same  solution,  and  is 
used  directly  from  this  (Kocher). 

Horse  -  hair,  fishing  -  gut,  silver  wire,  and  other  suture 
materials,  as  well  as  the  needles,  should  be  boiled  along  with  the 
instruments. 

The  Field  of  Ojjeration  is  surrounded  by  macintoshes  covered 
over  with  sterilised  towels,  securely  fixed  in  position  so  that  no 
contamination  may  take  place  from  the  surroundiiigs. 

The  surgeon  and  his  assistants,  including  the  auajsthetist, 
should  wear  over-alls  sterilised  by  steam. 

The  risk  of  infection  from  the  air  is  now  known  to  be  very 
small,  so  long  as  there  is  no  excess  of  dust  floating  in  it.  All 
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s\vcei)iiig,  dusting,  and  diisturbing  of  purt;^inJs;,fl)j.ind^4J;  t}i;;,f,i^^^ 
must  therefore  be  avoided  before  or  during  an  operation. 

It  has  been  shown  oxpcrinientally  that  the  presence  of 
spectators  increases  the  nnmlter  of  organisms  in  the  atmosphere. 
In  teaching  clinics,  therefore,  tlie  risk  from  air  infection  is 
greater  than  in  private  practice. 

To  facilitate  primary  union,  all  hannorrhage  should  be  care- 
fully arrested,  and  the  accumulation  of  Huids  in  the  wound 
prevented.  When  much  oozing  of  seruni  or  blood  is  anticipated, 
a  glass  or  rubber  drainage-tube  should  lie  inserted  through  a 
small  opening  specially  made  for  the  jjurpose.  In  aseptic 
wounds  the  tube  may  be  removed  in  from  twenty-four  to  forty- 
eight  hours ;  in  infected  wounds  it  must  remain  as  long  as 
the  discharge  lasts. 

The  edges  of  the  wound  should  be  brought  into  accurate 
apposition  by  sutures.  If  any  cavity  exists  in  the  deeper  part 
of  the  wound,  it  should  be  obliterated  by  buried  sutures, 
or  by  so  adjusting  the  dressing  as  to  bring  its  walls  into  appo- 
sition. 

If  our  precautions  have  been  successful,  the  wound  will  heal 
under  the  original  dressing,  which  need  not  be  interfered 
with  for  from  ten  to  fourteen  days  according  to  the  nature  of 
the  case. 

Dressings. — Gauze,  either  sterilised  by  heat,  or  impregnated 
with  corrosive  sublimate,  double  cyanide  of  mercury  and  zinc, 
iodoform,  or  other  antiseptic  agent,  is  now  widely  used  in  the 
treatment  of  wounds. 

Pads  of  sterilised  gauze  are  extensively  used  as  a  dressing  for 
operation  wounds.  By  some  surgeons  double  cyanide  gauze  is 
preferred.  Iodoform  gauze  is  of  special  value  for  the  packing 
of  wounds  treated  by  the  open  method. 

One  variety  or  another  of  wool,  rendered  absorbent  by 
the  extraction  of  its  fat,  forms  a  part  of  almost  every  surgical 
dressing ;  and  various  antiseptic  agents  may  be  added  to 
it.  Of  these  corrosive  sublimate  is  the  most  generally  used. 
Wood-wool  dressings  are  more  highly  and  more  uniformly 
absorbent  than  cotton  wools.  As  evaporation  takes  place 
through  wool  dressings,  the  discharge  becouios  dried,  and  so 
forms  an  unfavourable  medium  for  liactei'ial  growth. 

Boracic  Lint  is  prepared  by  soaking  ordinary  lint  in  a  hot 
concentrated  solution  of  boracic  acid  and  then  drying  it.  It  is 
usually  employed  as  a  wet  dressing  or  jioulticc,  being  wrung  out 
of  boracic  lotion,  applied  to  tlie  i)art,  and  covered  with  gutta- 
percha tissue. 
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Means  adopted  to  combat  Septic  Infection.  —  As  lias 

already  beau  indicated,  the  same  antisei^tic  precautions  are  to 
be  taken  in  dealing  with  infected  as  with  aseptic  wounds. 

In  the  case  of  recent  injuries  such  as  result  from  railway  or 
machinery  accidents,  with  bruising  and  crushing  of  the  tissues, 
and  arincling  of  gross  dirt  into  the  wounds,  the  scissors  must  be 
freely  used  to  remove  the  devitalised  structures  and  the  foreign 
material.  Hair-covered  parts  should  be  shaved.  Crushed  and 
contaminated  portions  of  bone  should  be  chiselled  away. 
Opinions  differ  as  to  the  benefit  derived  from  washing  such 
wounds  mth  strong  lotions,  which  are  liable  to  devitalise  the 
tissues  with  which  they  come  in  contact,  and  so  render  them 
less  able  to  resist  the  action  of  any  organisms  which  may 
remain  in  them.  All  are  agreed,  however,  that  free  washing 
with  normal  salt  solution  is  useful  in  mechanically  cleansing  the 
injured  parts.  Peroxide  of  hydrogen  sprayed  over  such  wounds 
is  also  beneficial  in  virtue  of  its  oxidising  properties.  Eflficient 
drainage  must  be  provided,  and  stitches  should  be  used  sparingly, 
if  at  all. 

The  best  way  in  which  to  treat  such  wounds  is  by  the 
02Jen-ivound  method.  This  consists  in  ijacking  the  wound  with 
iodoform  gauze,  which  is  left  in  position  as  long  as  it  adheres  to 
the  raw  surface.  The  packing  may  be  renewed  at  intervals  until 
the  wound  is  filled  by  granulations ;  or  in  the  course  of  a  few 
days,  when  it  becomes  evident  that  the  septic  infection  has  been 
overcome,  secondary  sutures  may  be  introduced  and  the  edges 
drawn  together,  provision  being  made  at  the  ends  for  further 
packing  or  for  drainage-tubes.  These  measures  have  been  found 
specially  useful  in  military  surgery. 

If  earth  or  street  dirt  has  entered  the  wound,  before  intro- 
ducing the  iodoform  gauze,  the  surface  may  with  advantage  be 
brushed  over  with  pure  carbolic  acid,  as  virulent  organisms,  such 
as  those  of  tetanus  or  spreading  gangrene,  are  liable  to  be 
present. 

Where  septic  processes  have  become  established  iu  a  wound, 
and  suppuration  is  going  on  and  probably  spreading  in  the 
tissues,  the  first  essential  in  treatment  is  to  ensure  free  drainage 
by  -openings  and  counter- openings,  if  necessary.  The  open 
method  is  the  only  safe  means  of  treating  such  wounds.  The 
infected  surface  may  be  sponged  over  with  pure  carbolic  acid, 
and  the  wound  cither  drained  by  tubes  or  packed  with  iodoform 
gauze.  The  practice  of  scraping  such  surfaces  with  the  sharp 
spoon,  squeezing,  or  even  of  washing  them  out  with  antiseptic 
lotions,  are  attended  with  the  risk  of  further  diffusing  the 
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organisms  in  the  tissue,  and  are  only  to  be  employed  under 
exceptional  circumstances.  Continuous  irrigation  of  septic 
wounds  or  their  immersion  in  antiseptic  baths  is  sometimes 
useful. 

Wounds  in  the  vicinity  of  the  mouth  or  rectum  are  treated 
on  the  same  principles  as  infected  wounds — by  the  open  method. 


CHAPTER  IV. 


INFLAMMATION. 

Nature  of  iuflaniination  from  surgical  point  of  view  —  Sequence  of 
cTianges  in  inflammation  —  Clinical  aspects  of  inflammation  — 
General  principles  of  treatment — Results  of  inflammation — Chronic 
inflammation. 

The  infection  of  a  wound  by  patliogenic  bacteria  is  soon 
followed  by  a  complex  series  of  changes  in  the  affected  tissues 
which  constitutes  the  process  of  inflammation.  This  process  is 
to  be  looked  upon  as  the  reaction  of  the  tissue  elements  to  the 
irritation  caused  by  the  invading  micro-organisms  and  their 
products.  Certain  tissue  changes  similar  to,  if  not  identical 
with,  those  of  inflammation  due  to  bacterial  action,  result  from 
mechanical  or  thermal  injury  of  a  part,  or  the  application  of 
[lurely  chemical  substances  to  the  tissues,  and  the  early  stages 
in  the  process  of  ideal  repair  are  characterised  by  changes  of  a 
like  kind.  From  the  clinical  point  of  view,  however,  these 
processes  are  to  be  looked  upon  as  the  physiological  effects  of 
stimulation  of  the  tissues  acting  reflexly  through  the  nervous 
system,  rather  than  as  the  pathological  results  of  irritation. 
The  local  structural  changes  and  the  general  constitutional 
effects  of  these  conditions  differ  so  widely  from  those  of  true 
inflammation  of  bacterial  origin,  that  to  attempt  to  include  all 
in  one  category  seems  calculated  to  obscure  the  essential 
characters  of  each  and  to  lead  to  confusion.  The  true 
significance  of  inflammation  in  surgical  pathology  will  only  bo 
appreciated  when  bacterial  action  is  accepted  as  its  only  cause. 

Inflammatory  reaction  appears  to  have  for  its  primary  object 
the  arrest  and  expulsion  of  the  attacking  organisms,  and  to  this 
extent  may  be  looked  upon  as  protective  in  its  nature.  Should 
the  issue  of  the  struggle  between  the  tissues  and  the  bacteria  be 
favourable  to  the  latter,  the  further  phases  of  the  inflammatory 
process  are  essentially  of  a  destructive  character.     The  idea 
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that  iuHammatiou  iw  a  reparative  process,  as  is  held  by  some, 
cannot  be  eutertaiued.  Clinical  experience  and  pathological 
facts  prove  the  existence  of  inflammation  in  a  wound  to  be 
incompatible  with  repair.  Any  healing  which  may  take  place 
in  an  inilamed  wound  goes  on  in  spite  of  the  inflammation  and 
not  as  a  result  of  it,  and  in  most  cases  repair  only  begins  when 
inflammation  ceases.  It  has  already  been  pointed  out  that  the 
fundamental  object  of  our  modern  methods  of  wound  treatment 
is  the  prevention  of  inflammation,  and  that  it  is  only  when  Ave 
succeed  in  attaining  this  object  that  we  obtain  that  form  of 
repair  which  we  consider  ideal.  To  admit  that  inflammation  is 
essential  to  repair  is  to  relinquish  the  antiseptic  idea. 

Sequence  of  Changes  in  Inflammation. — For  purposes  of 
study  the  process  of  inflammation  may  be  divided  into  four 
phases  or  stages — hyperasmia,  congestion,  stasis,  and  thrombosis ; 
but  as  these  stages  imperceptibly  merge  into  one  another,  and 
as  the  inflammatory  process  may  become  arrested  at  any  stage, 
it  is  to  be  understood  that  the  subdivision  is  to  a  large  extent 
arbitrary. 

The  characteristic  tissue  changes  take  place  in  and  around 
the  minute  blood-vessels  of  the  inflamed  part,  and  are  essentially 
the  same  whether  the  process  arises  in  or  apart  from  a  trau- 
matic lesion. 

In  the  normal  capillary  the  red  corpuscles  occupy  the  centre 
of  the  stream,  while  the  leucocytes  and  the  fluid  elements  of  the 
blood  tend  towards  the  periphery  of  the  vessel. 

The  first  or  hi/percemic  stage  of  inflammation  supervenes  on 
the  infection  of  a  wound,  and  is  characterised  by  an  increased 
rapidity  in  the  blood-flow,  a  dilatation  of  the  capillaries 
implicated,  and  an  increased  exudation  of  serous  fluid  into  the 
surrounding  connective  tissue.  The  amount  of  blood  passing 
through  the  inflamed  area  is  greatly  increased,  and  on  account 
of  this  increased  (juantity  of  blood,  the  short  time  it  remains  in 
the  part,  and  the  diminished  metabolic  activity  of  the  tissues,  it 
does  not  lose  its  oxygen,  and  so  remains  of  a  bright  red  colour. 
The  clinical  features  of  this  stage,  therefore,  arc  redness  and 
(jcdeniatous  swelling.  As  the  serous  exudation  from  the  dilated 
vessels  does  not  coagulate,  the  part  remains  soft  and  pits  on 
pressure. 

In  the  stage  of  congestion  the  vessels  still  further  dilate,  l)ut 
the  rate  of  flow  diminishes.  The  white  corpuscles  fall  more  and 
n)ore  out  of  the  axial  sti'cam  of  tiie  vessel,  and  accnnudate 
against  the  ca])illary  wall.  In  this  stage  the  part  becomes  more 
swollen  and  of  a  tlarker  hue. 
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As  the  vitality  of  tlie  tissue  continues  to  diminish,  the 
activity  of  the  bacteria  increases,  so  that  a  greater  quantity  of 
toxins  is  produced,  and  further  evidences  of  their  action  on  the 
tissues  become  manifest.  Tlie  accumulation  of  leucocytes  in  the 
peripheral  parts  of  the  vessels  increases,  the  blood  as  it  comes 
into  contact  with  the  devitalised  portions  of  the  vessel  wall  has 
its  flow  arrested, — stasis, — and  the  red  corpuscles  fall  out  of  the 
central  part  of  the  vessel  and  mix  with  the  serum  and  leucocytes. 
Leucocytes  find  their  way  through  the  walls  of  the  small  veins 
and  capillaries  in  gradually  increasing  numbers,  till  the  whole  of 
the  connective  tissue  in  the  vicinity  becomes  infiltrated  with 
them — emigration  of  leucocytes.  The  fluid  portion  of  the  blood 
also  exudes  through  the  walls,  and  the  connective  tissue  becomes 
water-logged.  Red  corpuscles  are  carried  out  through  the 
openings  made  by  the  leucocytes,  and  lie  singly  or  in  clumjjs  in 
the  meshes  of  the  connective  tissue — cliapeclesis  of  red  corpuscles. 

The  emigration  of  leucocytes,  resulting  in  a  local  leucocytosis, 
is  one  of  the  most  important  phenomena  of  inflammation,  and 
on  it  the  protective  character  of  the  inflammatory  process 
depends.  Leber  has  shown  that  the  leucocytes  leave  the  vessels 
in  obedience  to  a  form  of  chemical  or  of  biological  attraction 
existing  between  them  and  the  bacteria  or  their  products.  This 
is  named  chemiotaxis.  The  determination  of  leucocytes  to  the 
seat  of  bacterial  invasion  in  this  way  enables  them  to  bring  their 
phagocytic  action  to  bear  against  the  organisms,  and  so  to  check 
their  advance.  Coincidently  with  these  changes,  a  proliferation 
of  the  fixed  tissue  cells  of  the  part  takes  place. 

As  has  been  said,  the  serous  exudate  in  this  stage  of 
inflammation  is  copious,  and  it  varies  in  character  with  different 
micro-organisms  and  in  difierent  tissues. 

When  the  exudate  remains  fluid,  it  is  spoken  of  as  serous,  as 
in  serous  synovitis.  In  most  inflammations  the  exuded  fluid 
coagulates  more  or  less  completely,  being  then  termed  sero-1ihrin- 
ons.  On  the  free  surface  of  mucous  membranes  it  sometimes 
forms  a  dull  grey  tough  layer,  composed  of  a  mixture  of  fibrin, 
nuicin,  and  dead  epithelial  cells,  constituting  a  croupous  exudate. 
In  very  vascular  tissues  with  friable  vessels,  during  an  acute 
inflammation,  somewhat  copious  bleeding  may  accompany  the 
exudation  into  the  tissues — lia'morrliagir  exudate.  Other 
terms,  which  explain  themselves,  are  applied  to  inflammatory 
exudates,  such  as  purulent,  putrid,  ichorous. 

In  severe  and  long-continued  inflammation  the  endothelium 
of  the  vessels  becomes  so  profoundly  altered  that  thrombosis,  or 
clotting  of  the  blood  in  the  vessels,  takes  place.     In  the 
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thrombotic  stage  of  inflammation  the  blood-flow  is  completely 
and  permanently  arrested,  and  the  vitality  of  the  tissue  is 
seriously  endangered. 

Clinical  Aspects  of  Inflammation. — It  must  clearly  be 
understood  that  inHamniation  is  not  to  be  looked  upon  as  a 
disease  in  itself,  but  rather  as  an  evidence  of  some  infective 
process  going  on  in  the  tissues  in  which  it  occurs,  and  of  an 
effort  on  the  part  of  these  tissues  to  overcome  the  invading 
organisms  and  their  products.  The  chief  danger  to  the  patient 
lies,  not  in  the  reactive  tissues  which  constitute  the  inflammatory 
process,  but  in  the  fact  that  he  is  liable  to  be  poisoned  by  the 
toxins  of  the  bacteria  at  work  in  the  inflamed  area. 

Since  the  days  of  Celsus  (first  century,  a.d.),  heat,  redness, 
swelling,  and  pain  have  been  I'ecognised  as  cardinal  signs  of  in- 
flammation, and  to  these  may  be  added,  interference  with  function 
in  the  inflamed  part,  and  general  constitutional  disturbance. 

Inflammation  may  exist  in  a  part  and  yet  some  of  these  signs 
be  absent,  or  certain  of  them  may  be  present  although  the 
tissues  are  not  inflamed,  but  the  coexistence  of  all,  or  even  of  a 
majority  of  them,  is,  in  most  instances,  sufficient  to  establish 
the  diagnosis  of  inflammation.  Variations  in  the  intensity  of 
these  signs  and  symptoms  depend  upon  the  acuteness  of  the 
condition,  the  nature  of  the  causal  organism  and  of  the  tissue 
attacked,  the  situation  of  the  i)art  in  relation  to  the  surface,  and 
other  factors. 

The  heat  of  the  inflamed  part  is  to  be  attributed  to  the 
increased  Cjuantity  of  blood  present  in  it,  the  actual  temperature 
of  the  blood  at  the  seat  of  inflammation  being  no  higher  than  in 
other  parts  of  the  body.  The  more  sui)erficial  the  inflamed 
))art  the  more  readily  is  the  local  increase  of  temperature 
detected  by  the  hand.  This  clinical  point  is  best  tested  by 
placing  the  palm  of  the  hand  and  fingers  for  a  few  seconds 
alternately  over  an  uninHamed  and  an  inflamed  area,  otherwise 
under  similar  conditions  as  to  coverings  and  exposure.  In  this 
way  sliglit  differences  may  be  recognised. 

Redncus,  similarly,  is  due  to  the  increased  afflux  of  blood  to 
the  inflamed  part.  The  shade  of  colour  varies  with  the  stage 
of  the  inflammation,  being  lighter  and  brighter  in  the  early, 
hypertemic  stages,  and  darker  and  duskier  when  congestion  and 
stasis  have  occurred  and  the  oxygenation  of  the  blood  is 
defective.  In  the  thrombotic  stage  the  part  may  assume  a 
purplish  hue. 

When  a  deep  i)art,  such  as  periosteum  or  bone,  is  the  seat  of 
inflammation,  surface  redness  may  be  slight  or  even  absent. 
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Tlie  nwellin;/  is  due  to  the  increased  quantity  of  material  in 
the  aft'ected  part — circulating  blood,  effused  serum  and  leucocytes, 
and  proliferated  tissue  cells.  The  more  open  the  structure  of 
the  tissue  of  the  part,  the  greater  is  the  amount  of  swelling, 
witness  the  marked  degree  of  swelling  in  the  scrotum  or  in  the 
eyelids  produced  by  even  a  slight  inflammation.  In  deep- 
seated  inflammations  of  rigid  tissues  or  encapsuled  organs, 
however,  there  is  often  a  nrarked  c^jdematous  swelling  of  the 
overlying  soft  parts,  due  to  direct  or  reflex  interference  with 
the  circulation  of  the  part. 

Fam  is  a  symptom  seldom  absent  in  inflammation.  Tender- 
ness— that  is  pain  elicited  on  pressure — is  one  of  the  most 
valuable  diagnostic  signs  we  possess,  and  is  often  present  before 
pain  is  experienced  by  the  patient.  That  the  area  of  tenderness 
corresponds  to  the  area  of  inflammation  is  almost  an  axiom  of 
surgery.  Pain  and  tenderness  are  due  to  the  local  iri'itation  of 
nerve  filaments,  rendered  all  the  more  sensitive  by  the  abnormal 
conditions  of  their  blood-supply. 

Much  value  attaches  to  the  character  of  the  pain  as  described 
by  the  patient.  Thus  inflammations  of  the  skin  cause  i^ain  of 
a  Imrning  or  itching  character  ;  the  pain  of  inflammation  in 
dense  tissues  like  periosteum  or  bone,  or  in  encapsuled  organs, 
is  described  as  daill,  boring,  or  aching.  When  inflammation  is 
passing  on  to  suppuration  the  pain  assumes  a  throbbing  character, 
and  as  the  pus  reaches  the  surface,  or  "  points,"  as  it  is  called, 
sharp,  darting,  or  UmcinaHng  pains  are  experienced.  Inflammation 
involving  a  nerve-trunk  may  cause  a  boring  or  a  tingling  ])ain  ; 
while  the  implication  of  a  serous  membrane  such  as  the  pleura 
or  peritoneum  gives  rise  to  pain  of  a  sharp  stabbing  character. 

Pain  may  be  referred  to  parts  at  a  distance  from  the  actual 
seat  of  the  inflammation  ;  for  example,  pain  in  the  knee  is  a 
common  symptom  of  disease  in  the  hip  joint. 

Interference  with  the  f  unction  of  the  inflamed  jiart  is  always 
present,  varying  in  degree  with  the  severity  of  the  inflammation 
and  its  seat.  An  inflamed  joint,  for  example,  may  have  iis 
range  of  movement  diminished  or  may  be  absolutely  tixed  ;  an 
inflamed  eye  may  be  hypersensitive  to  light  t)r  may  be  rendered 
blind. 

Constitutional  Disturbances. — Under  the  term  constitutional 
disturljances  are  included  the  presence  of  fever  or  elevation  of 
temperature;  certain  changes  in  the  ])ulse  rate  and  the  respira- 
tion ;  gastro-intestinal  and  urinary  disturljances  ;  and  derange- 
ments of  the  central  nervous  system.  These  are  all  due  to  the 
al)sori)tion  of  toxins  into  the  general  circulation. 


CLINICAL  ASPECTS  OF  INFLAMMATION.  41 


Fever. — The  nature  and  .significance  of  alterations  in  the 
temperature  in  inHanunatory  and  other  pathological  condition.s 
have  already  been  referred  to. 

The  pulse  is  always  increased  in  frequency  during  inflammation 
and  u.sually  varies  directly  with  the  height  of  the  temperature. 
In  the  early  stages,  while  the  temperature  is  rising,  it  may  be 
small  and  firm  ;  during  the  height  of  the  inflammation  it  is  fidl 
and  bounding ;  and  if  the  process  be  long  continued  it  tends  to 
become  small,  soft,  and  weak,  or  even  dicrotic  and  irregular. 

Respiration  is  more  active  during  the  progress  of  an 
inflammation.  Bronchial  catarrh  is  common,  apart  from  any 
antecedent  local  respiratory  disease. 

Gastro -intestinal  disturhances  are  usually  present  in  the 
form  of  loss  of  appetite,  diminished  secretion  of  the  alimentary 
juices,  and  weakening  of  the  peristalsis  of  the  bowel,  leading  to 
constipation,  great  thirst,  and  dry,  furred  tongue.  Diarrhcea 
is  sometimes  ])resent. 

The  urine  is  usually  scanty,  of  high  specific  gravity,  rich  in 
nitrogenous  substances,  especially  urea  and  uric  acid,  and  in 
calcium  salts,  while  sodium  chloride  is  deficient.  Albumen  and 
hyaline  casts  may  be  present  in  cases  of  severe  inflammation 
with  high  temperature. 

LeiKoci/tosis  is  generally  present  in  acute  inflammations  of 
moderate  severity. 

Clinical  Features  of  Inflammation  complicating  a  Surgical 
Wound. — If  in  the  course  of  a  surgical  operation  bacterial  infection 
of  the  wound  has  occurred,  inflammatory  reaction  soon  manifests 
itself.  In  from  twenty-four  to  forty-eight  hours  after  the 
oi)eration  the  patient  is  conscious  of  a  sen.sation  of  chilliness,  or 
may  even  have  a  distinct  rigor.  At  the  same  time  he  feels 
generally  out  of  sorts,  with  impaired  appetite,  headache,  and 
it  may  be  looseness  of  the  bowels.  His  temperature  rises  to 
100'  or  lOr  F.,  and  the  pulse  (juickens  to  100  or  110. 

On  exposing  the  wound  it  is  found  that  the  parts  for  some 
distance  around  are  red,  glazed,  and  oidematous.  The  dis- 
coloration and  swelling  are  most  intense  in  the  immediate 
vicinity  of  the  wound,  the  edges  of  which  are  everted  and 
moist.  Any  stitches  which  may  have  l)een  introduced  are 
tight,  and  the  dee])  ones  may  lie  cutting  into  the  tissues. 
There  is  heat,  and  a  constant  burning  or  thr()))bing  pain, 
wliich  is  increased  by  ])res.sure.  On  inserting  a  probe  between 
the  lijis  of  tlie  wound  a  (piantity  of  dark  serous  or  sanious 
lluid  escapes,  or  the  discharge  may  even  already  liavc  become 
purulent. 
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General  Principles  of  Treatment  in  Inflammatory  Con- 
ditions and  in  Inflamed  Wounds. — The  main  object  of  treat- 
ment in  these  conditions  is  to  help  the  tissues  in  the  Contest 
with  the  bacteria  and  their  toxins.  This  is  done  in  two  ways 
— (1)  by  attacking  the  organisms  and  so  removing  the  cause  of 
the  inflammation  ;  and  (2)  by  improving  the  condition  of  the 
tissues  so  as  to  increase  their  power  of  defending  themselves. 

The  bacteria  may  be  attacked  directly  by  means  of  strong 
antiseptic  agents  locally  ajjplied. 

In  such  conditions,  for  example,  as  acute  lymphangitis,  or 
diff'use  inflammation  of  the  subcutaneous  tissue,  where  the  skin 
is  unbroken,  carbolic  acid,  in  virtue  of  its  penetrating  power, 
if  ajjj^lied  on  fomentations  in  the  strength  of  1  to  40,  will 
act  directly  on  the  organisms,  and  so  allay  the  inflammation. 

On  open  surfaces,  and  in  acne  spots,  boils,  or  similar 
conditions,  the  undiluted  acid  may  be  locally  applied  with 
the  same  object. 

By  establishing  free  drainage,  so  that  no  fluid  discharges 
are  allowed  to  remain  in  the  tissues,  and  by  keej^ing  the  sm'face 
dry,  the  organisms  may  be  starved  out. 

Various  drugs  administered  internally,  such  as  quinine, 
salol,  sulpho-carbolate  of  soda,  and  others,  have  a  reputation, 
more  or  less  deserved,  as  internal  antiseptics. 

The  toxins  may  be  neutralised  locally  by  such  applications 
as  iodoform  or  its  substitutes ;  or  their  elimination  may  be 
hastened  by  stimulating  the  emunctories.  A  saline  purge, 
such  as  half  an  ounce  of  sulphate  of  magnesium  in  a  small 
quantity  of  water,  ensures  a  free  evacuation  of  the  bowels. 
The  kidneys  are  flushed  by  such  diluent  drinks  as  equal  parts 
of  milk  and  lime  water,  or  milk  with  a  dram  of  liquor 
calcis  saccharatus  added  to  each  tumblei-ful.  Barley-water, 
and  "  Imperial  drink,"  which  consists  of  a  dram  and  a  half  of 
cream  of  tartar  added  to  a  jiint  of  boiling  water  and  sweetened 
\vith  sugar  after  cooling,  are  also  useful  and  non-irritating 
diuretics. 

The  skin  may  be  stimulated  by  Dover's  powder  (10  grains), 
or  liquor  ammonias  acetatis  in  three  dram  doses  every  four 
hours. 

The  general  health  of  the  patient  nuist  be  kept  up  by 
regularly-administered  diets  of  fluid  food,  such  as  milk,  beef- 
tea,  meat  juices  or  gruel,  rendered  more  easily  assimilable  by 
artiflcial  digestion  if  necessary.  Stimulants  and  tonics  Avill 
be  given  if  indicated. 

The  tissues  of  the  inHamed  part  are  greatly  aided  in  their 
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struggle  with  the  bacteria  by  a  plentiful  supply  of  healthy  bldod 
passing  through  them.  To  this  end  the  part  must  be  placed  in 
such  a  position  that  no  mechanical  obstruction  is  offered  to 
the  circulation.  An  intlanied  limb  must  be  elevated  to  favour 
the  venous  return,  and  all  bandages,  splints,  or  other  appliances 
must  be  so  designed  as  to  favour,  and  not  to  retard,  the  blood- 
flow. 

Blood-letting. — In  some  cases  more  active  aid  must  be  given 
to  the  circulation  by  the  relief  of  congestion  by  blood-letting, 
which  may  be  general  or  local.  General  blood-letting  consists 
in  opening  a  superficial  vein  (venesection)  and  allowing  from 
eight  to  ten  ounces  of  blood  to  flow  from  it.  The  median 
basilic  vein  is  usually  selected  for  this  purpose.  A  ligature 
is  tied  round  the  upper  arm  to  distend  the  vessel,  which  is  then 
opened  by  an  oblique  incision  through  the  skin.  After  the 
desired  amount  of  blood  has  been  withdrawn,  the  ligature  is 
removed,  the  elbow  flexed,  a  pad  of  antiseptic  gauze  firmly 
bandaged  over  the  incision,  and  the  arm  is  carried  in  a  sling 
for  a  few  days. 

Local  hlood- letting  is  a  commoner  surgical  practice  than 
venesection,  and  may  be  effected  by  leeches,  cupping,  or 
incision. 

Before  applying  leeches  the  part  must  be  thoroughly  cleansed, 
and  if  the  leech  is  slow  to  bite,  may  be  smeared  with  cream. 
The  leech  is  retained  in  position  under  an  inverted  wine-glass 
or  wide  test-tube  till  it  takes  hold.  After  it  has  sucked  its 
fill  it  usually  drops  off,  having  withdrawn  about  a  dram  or  a 
dram  and  a  half  of  blood.  If  it  be  desirable  to  withdraw  more 
blood,  hot  fomentations  should  be  immediately  applied  to  the 
bite.  As  it  is  sometimes  necessary  to  em])loy  considerable 
pressure  to  stop  bleeding  from  a  leech  bite,  leeches  should,  if 
possible,  be  applied  over  a  bone  which  will  furnish  the  necessary 
resistance.    The  use  of  styptics  may  be  called  foi'. 

Cupping. — Two  methods  of  cupping  are  employed — dry  and 
wet.  In  drg  cupping  a  small  tumbler,  the  inside  edge  of  which 
has  previou.sly  been  oiled,  has  a  piece  of  l)lotting-paper  soaked 
in  methylated  spirit  placed  in  it  and  ignited.  While  still 
burning  the  tumbler  is  inverted  and  pressed  firmly  over  the 
part  to  be  cupped.  The  burning  of  the  air  and  the  Hubsc(pient 
cooling  create  a  partial  vacuum  inside  the  glass,  and  the  skin 
and  subcutaneous  tissue  full  of  blood  and  fluid  are  drawn  into 
it.  To  release  the  glass  the  finger-nail  is  gently  inserted  under 
its  edge. 

In  wet  ciq)pivg  the  skin  is  scarified  Ijy  a  lancet  before  the 
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cup  is  applied.  Each  cup  withdraws  about  two  or  three  drains 
of  blood,  and  if  more  is  desired,  hot  fomentations  may  be 
applied. 

Free  incisions,  with  antiseptic  precautions,  are  safe  and 
certain  as  a  means  of  letting  blood,  and  may  be  called  for  in 
deep-seated  inflammations  to  relieve  extreme  tension. 

Cold. — Cold  is  only  to  be  employed  in  the  early  hypei'Eemic 
stages  of  inflammation.  It  acts  by  contracting  the  blood-vessels 
and  so  diminishing  the  amount  of  blood  reaching  the  part.  In 
the  stages  of  congestion  or  stasis  its  use  is  attended  Avith  con- 
siderable risk,  as  it  diminishes  the  blood-flow  from  the  part  and 
may  determine  gangrene  of  tissues  already  devitalised. 

Dry  cold  may  be  employed  by  means  of  ice-bags,  or  by 
Leiter's  lead  tubes  through  which  a  continuous  stream  of  ice- 
cold  water  is  kept  flowing. 

A  milder  form  of  employing  cold  is  by  means  of  evaporating 
lotions.  A  thin  piece  of  lint  or  gauze  is  applied  over  the 
inflamed  part  and  is  kept  constantly  moist  with  the  lotion,  the 
dressing  being  left  freely  exposed  to  allow  of  continuous  evapora- 
tion. A  useful  evaporating  lotion  is  made  up  as  follows  : — 
Take  of  chloride  of  ammonium,  half  an  ounce  ;  rectified  spirit, 
one  ounce ;  and  water,  seven  ounces. 

Heat  is  indicated  in  the  later  stages  of  inflammation,  especi- 
ally when  deep-seated  parts  are  afi'ected.  It  is  best  employed 
by  means  of  a  fomentation.  A  piece  of  flannel  or  lint  is  wrung 
out  of  very  hot  water  or  antiseptic  lotion  (1  in  40  or  1  in  60 
carbolic)  and  applied  under  a  sheet  of  macintosh.  Fomenta- 
tions should  be  renewed  as  often  as  they  cool.  An  ordinary 
india-rubber  bag,  filled  with  hot  water  and  fixed  over  the 
fomentation,  by  retaining  the  heat,  obviates  the  necessity  of 
frequently  changing  the  application.  The  addition  of  a  few 
drops  of  laudanum  sprinkled  on  the  flannel  has  a  soothing  effect. 

Lead  and  opium  lotion  is  a  useful,  soothing  application 
employed  as  a  fomentation. 

General  Treatment. — In  addition  to  the  means  taken  to 
combat  inflammation,  treatment  includes  the  alleviation  of 
certain  of  its  results.  Pain,  for  instance,  may  be  relieved  either 
by  the  local  ap])lication  of  warm  and  moist  ap])lications,  such 
as  antiseptic  or  lead  and  opium  fomentations,  or  by  belladonna 
and  glycerin  or  ichthyol  ointment.  The  internal  administration 
of  opiates  even  may  be  necessary. 

In  surgical  inflammations,  as  a  rule,  nothing  is  gained  by 
lowering  the  temiierature,  unless  at  tlic  same  time  the  cause  is 
removed.    Wlien  severe  or  prolonged  pyrexia  becomes  a  source 
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of  danger,  the  use  of  hot  or  cold  sponging,  or  even  the  cold  bath, 
is  preferable  to  the  administration  of  drugs  internally. 

Weakness  of  the  heart,  as  indicated  by  the  condition  of  the 
pulse,  is  treated  by  the  use  of  alcohol,  digitalis,  strophanthus,  or 
strychnine,  according  to  circumstances. 

Gastro-intestinal  disturbances  ai'e  met  by  ordinary  medical 
means  ;  and  derangements  of  the  nervous  system  by  the  use  of 
chloral,  bromides,  or  other  nerve  sedatives. 

The  treatment  of  inflammation  in  special  tissues  and  organs 
will  be  considered  in  the  sections  devoted  to  regional  surgery. 

Results  of  Inflammation. — Inflammation  may  have  a  fatal 
result  in  a  variety  of  ways,  the  most  common  being  the  absorption 
of  excessive  doses  of  bacterial  toxins,  as  in  sapr£«mia  and  septicaj- 
mia.  In  other  cases  the  inflamed  organ,  such  as  the  brain, 
the  lungs,  or  the  kidneys,  may  be  so  essential  to  life  that  the 
continued  interference  with  its  function  proves  fatal. 

On  the  other  hand,  inflammation  may  end  in  complete  re- 
covery, in  which  case  resolution  is  said  to  take  i)lace.  The 
removal  of  the  cause  is  followed  by  the  return  of  the  local 
circulation  to  the  normal,  and  the  reabsorption  of  inflammatory 
products. 

In  certain  situations,  notably  in  tendon  sheatlis,  the  cavities 
of  joints,  and  the  interior  of  serous  cavities,  the  restoration  to 
the  normal  condition  is  incomplete,  fibrous  adhesions  forming 
between  the  adjacent  surfaces  of  the  inflamed  structures,  and 
remaining  more  or  less  persistent. 

Finally,  a  condition  of  chronic  inflammation  may  be  estab- 
lished. 

Chronic  Inflammation. 

Although  the  difiference  between  acute  and  chronic  inflamma- 
tion is  essentially  one  of  degree,  there  are  certain  pathological 
and  clinical  distinctions  which  call  for  description.  Chronic 
inflammation  may  result  from  a  slow  and  gradual  subsidence  of 
an  acute  process,  or  it  Tnay  be  due  to  the  action  of  the  specific 
virus  of  .such  diseases  as  tubercle,  syphilis  or  other  chronic 
infective  process,  which  seldom  gives  rise  to  acute  manifestations. 

The  tendency  of  chronic  inflammation  is  towards  the  forma- 
tion of  granulation  tissue,  which  goes  on  to  form  new  connective 
ti.s.sue.  Suppuration  is  rare  in  chronically  inflamed  tissues, 
unless  from  the  fresh  introduction  of  infective  organisms. 

The  most  prominent  r/inira/  feature  of  chronic  inflammation 
is  swelling,  which  is  of  a  firm,  elastic  character,  being  due  to 
the  ff)rmatioii  of  young  fibrous  tissue.    Pain  is  not  marked, 
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although  tenderness  is  usiially  j^resent ;  and  heat  and  discolora- 
tion are  but  slight.  General  constitutional  disturbance  is  absent 
or  inconsiderable,  and  the  interference  with  function  varies  in 
degree  with  the  tissue  or  organ  afifected.  All  the  clinical  features 
depend  for  their  severity  on  the  particular  disease  with  which 
the  inflammatory  process  is  associated. 

Treatment  of  Chronic  Inflammation. — In  treating  a  chronic 
inflammation,  the  indications  are  (1)  to  remove  the  cause,  and 
(2)  to  get  rid  of  the  inflammatory  deposits  in  the  tissues. 

When  the  cause  is  the  presence  of  a  specific  infective  organism, 
such  as  the  tubercle  bacillus,  its  conijjlete  removal  is  only 
possible  by  operation,  and  if  this  be  inexpedient  at  the  time, 
our  efforts  must  be  directed  to  aid  the  tissues  to  resist  its  action. 

The  general  hygiene  of  the  patient  must  receive  careful  at- 
tention ;  and  the  part  must  be  ensured  complete  physical  and 
physiological  rest,  in  such  a  position  as  will  favour  the  blood- 
flow  through  it. 

The  removal  of  inflammatory  products  is  stimulated  by  the 
use  of  coimfer-irritants,  in  the  form  of  mustard  leaves,  blisters, 
or  the  actual  cautery,  according  to  the  degree  of  irritation  re- 
quired. A  mustard  leaf  or  plaster  should  not  be  left  on  longer 
than  ten  or  fifteen  minutes,  unless  it  is  desired  to  produce  a 
blister.  Blistering  may  be  produced  by  a  cantharidis  2:)laster,  or 
by  painting  with  liquoo-  epis2Jastimis.  The  plaster  should  be  left 
on  for  from  eight  to  ten  hours,  and  if  it  has  failed  to  raise  a 
blister,  a  hot  fomentation  should  be  applied  to  the  part.  Liquor 
epispasticus  alone,  or  mixed  with  equal  parts  of  collodion,  is 
painted  on  the  part  with  a  brush.  Several  paintings  are  often 
required  before  a  blister  is  raised.  The  removal  of  the  natural 
grease  from  the  skin  by  ether  favours  the  action  of  these  appli- 
cations. 

The  actual  cautery  is  employed  at  a  white  heat,  care  being 
taken  that  the  whole  thickness  of  the  skin  is  not  destroyed. 
Gorrigan^!^  button  cautery  is  employed  to  produce  vesication,  and 
is  used  at  a  black  heat. 

The  internal  administration  of  potassium  iodide  is  often  a 
useful  adjuvant  to  local  treatment,  even  in  cases  which  are  not 
syphilitic. 

Pressure. — When  the  inflammatory  process  has  been  arrested, 
absorption  of  the  products  may  be  promoted  by  firmly-applied 
pressure,  either  by  means  of  an  elastic  bandage  over  a  moderately- 
thick  layer  of  cotton- wool,  or  by  adhesive  strapping.  In  certain 
cases  of  joint  disease,  pressure,  combined  with  counter- irritation, 
is  employed  in  the  form  of  Scott's  dressing.    This  application 
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consists  of  compound  mercury  ointment  spread  oil ']4ni,-  wluc]>i  is i  1 
placed  on  the  part  and  fixed  in  position  by  imbricated  strips  of 
plaster  lirml)'  applied  from  below  upward.    A  suitalile  splint  to 
ensure  immobility  of  the  joint  is  useful. 

Massnc/e. — In  employing  massage  to  promote  absorption  of 
inflammatory  products,  the  healthy  part  on  the  proximal  side  of 
the  affected  area  should  first  be  firmly  stroked  in  the  direction 
of  the  venous  and  lymphatic  flow,  so  as  to  emptj'  the  vessels. 
The  indurated  area  is  next  rubbed,  squeezed,  kneaded,  or  tapped, 
to  break  up  the  inflammatory  products,  and  then  stroked — again 
centripetally — to  effect  their  removal.  The  part  of  the  swelling 
nearest  the  trunk  is  first  attacked,  and  the  process  extended  in 
a  distal  direction.  The  frequency  and  duration  of  the  sittings 
will  depend  on  the  site,  extent,  and  general  nature  of  the 
inflammatory  condition,  fifteen  to  twenty  minutes  once  or  twice 
daily  being  found  sufficient  in  most  cases. 


CHAPTER  V. 


SUPPURATION, 

Definition — -Pus — Varieties — Acute  circumscribed  abscess — Acute  sup- 
puration in  a  wound — Acute  siqjpuration  in  a  mucous  membrane — 
Difl'use  cellulitis  and  diffuse  suppuration — Clinical  features  of 
diffuse  suppuration  in  different  situations —  Whitloic — Chronic  sup- 
puration— Sinus,  Fistula — Surgical  fevers  due  to  the  action  of 
bacteria — Saproimia — Seplicmmia — Pyccmia. 

Suppuration,  or  the  formation  of  pus,  is  one  of  the  results  of 
the  action  of  certain  bacteria  on  the  tissues  of  the  body.  The 
invading  organism  is  usually  one  of  the  staphylococci,  less 
frequently  a  streptococcus,  and  still  less  frequently  one  of  the 
other  bacteria  capable  of  producing  pus,  such  ■  as  the  bacillus 
coli  communis,  the  gonococcus,  the  [ineumococcus,  or  the 
typhoid  bacillus. 

So  long  as  the  tissues  are  in  a  healthy  condition  they  ai'e 
able  to  withstand  the  attacks  of  moderate  numbers  of  pyogenic 
bacteria  of  ordinary  virulence,  but  when  devitalised  by  disease, 
by  injury,  or  by  inflammation  due  to  the  action  of  other 
pathogenic  organisms,  suppuration  ensues. 

Pus. — The  fluid  resulting  from  the  process  of  suppuration 
is  known  as  j^us.  In  its  typical  form  it  is  a  yellowish  creamy 
substance,  of  alkaline  reaction,  with  a  specific  gravity  of  about 
10.30,  and  has  a  peculiar  mawkish  odour.  If  allowed  to  stand 
in  a  test-tube  it  does  not  coagulate,  but  separates  into  two 
layers,  an  upper,  transparent,  straw-coloured  fluid,  the  liquor 
pur  is  or  pus  serum,  closely  resembling  blood  serum  in  its 
composition,  but  containing  less  proteid  and  more  cholesterin. 
It  also  contains  leucin,  tyrosin,  and  certain  albunioses  which 
prevent  coagulation. 

The  solid  constituents  form  a  layer  at  the  bottom  of  the 
tube,  consisting  largely  of  dead  leucocytes  and  fixed  ti.ssue 
cells  (jms  corpuscles).    Red  corpuscles,  micro-organisms,  fibrin, 
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fat,  mucin,  cholesterin  crystals,  aiid  small  portions  of  necrosed 
tissue  are  also  present. 

Pus  cells  from  an  acute  abscess  have  a  well-defined  rounded 
outline,  are  colourless,  and  contain  granular  protoplasm  free  of 
fat,  and  multi-partite  nuclei.  They  show  amoeboid  movement. 
Those  from  a  chronic  or  cold  abscess  are  aggregated  into  clumps. 
These  clumps  consist  of  granular  debris,  the  protoplasm  having 
undergone  fatty  degeneration  and  the  cells  lost  their  outline 
and  nuclei. 

Variations  from  Typical  Pus. — Pus  from  old- standing 
sinuses  is  often  watery  in  consistence  (ichorous),  with  a  low 
specific  gravity  (1020)  and  few  cells.  Where  the  granulations 
are  vascular  and  bleed  easily  it  becomes  sanious  from  admixture 
with  red  corpuscles ;  while  if  a  blood-clot  be  broken  down  and 
the  debris  mixed  ^vith  the  pus,  it  contains  granules  of  blood 
pigment  and  is  said  to  be  grumous.  The  odovr  of  pus  varies 
with  the  different  bacteria  producing  it.  Pus  due  to  ordinary 
pyogenic  cocci  has  a  mawkish  odour ;  when  putrefactive 
organisms  are  present  it  has  an  extremely  offensive  putrid 
odour  ;  when  it  forms  in  the  vicinity  of  the  intestinal  canal  it 
usually  contains  the  bacillus  coli  communis,  and  has  a  fascal 
odour. 

The  colour  of  pus  also  varies  ;  when  due  to  one  or  other  of 
the  varieties  of  the  bacillus  pyocyaneus  it  is  usually  of  a  blue  or 
green  colour  ;  when  mixed  with  bile  derivatives  or  altered  blood 
pigment  it  may  be  of  a  bright  orange  colour.  In  wounds 
inflicted  with  rough  iron  implements  from  which  ru.st  is  deposited 
the  pus  often  presents  this  same  colour. 

The  pus  may  form  and  collect  within  a  circumscribed  area, 
constituting  a  localised  abscess ;  or  it  may  infiltrate  the  tissues 
over  a  wide  area — diffuse  suppura.tion. 

Acute  Circumscribed  Abscess. 

Any  tissue  of  the  body  may  be  the  seat  of  an  acute  abscess, 
and  there  arc  many  routes  by  which  the  bacteria  may  gain  access 
to  the  affected  area.  For  example,  an  abscess  in  the  integument 
or  subcutaneous  cellular  tissue  usually  results  from  infection  by 
organisms  which  have  entered  through  a  wound  or  abrasion  of 
the  surface  or  along  the  ducts  of  the  skin  ;  an  abscess  in  the 
l)rcast  from  organisms  which  have  ]Kissed  along  the  milk  ducts 
opening  on  the  nipjile  or  along  the  lymjihatics  which  accompany 
these.  An  abscess  in  lymphatic  glands  is  usually  due  to  infection 
I)assing  by  wa,y  of  the  lymi)hatic  channels  from  the  area  of  skin 
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or  mucous  membraue  drained  by  them.  Abscesses  in  internal 
organs,  such  as  the  kidney,  liver,  or  brain,  usually  result  from 
infection  by  organisms  carried  in  the  blood-stream  from  some 
focus  of  suppuration  elsewhere  in  the  body,  or  from  a  lesion  of 
the  skin  or  mucous  membrane. 

Formation  of  an  Abscess.  —  When  virulent  pyogenic 
bacteria  settle  in  a  part  there  ensues  an  inflammatory  reaction, 
producing  congestion  and  stasis  in  the  blood-vessels,  migration 
of  leucocytes,  and  exudation  of  plasma  into  the  surrounding 
tissues.  The  toxins  produced  by  the  bacteria  induce  degenera- 
tive changes  in  the  endothelial  cells  of  the  vessel  walls,  in  the 
connective-tissue  corpuscles,  and  in  the  wandering  leucocytes. 
Towards  the  centre  of  the  inflamed  area,  where  this  action  is 
most  concentrated,  coagulation  necrosis  takes  place,  and  in  the 
dead  material  thus  produced  the  bacteria  grow  and  multiply. 
By  means  of  a  digestive  ferment  secreted  by  the  oi-ganisms,  and 
probably  also  by  phagocytic  action,  the  necrosed  tissue  becomes 
liquefied,  and  a  focus  of  pus  is  formed,  constituting  an  abscess. 
Ai'ound  this  is  a  zone  of  coagulated  or  necrotic  tissue  ready  to 
break  down  as  the  process  extends;  and  this. in  turn  is  surrounded 
by  a  ring  of  inflamed  tissue  which  acts  as  an  obstacle  to  the 
further  spread  of  the  bacteria. 

The  pus  thus  formed  is,  owing  to  the  swelling  and  condensa- 
tion of  tlie  parts  around,  under  considerable  pressure,  which 
causes  it  to  spread  along  the  lines  of  least  resistance.  In  the 
case  of  a  subcutaneous  abscess  the  pus  usually  spreads  directly 
towards  the  surface,  and  "points,"  as  it  is  called.  AYhere  the 
abscess  points,  the  skin  becomes  soft  and  thin,  and  sloughs  form 
at  one  or  more  spots,  giving  exit  to  a  quantity  of  pus. 

An  abscess  forming  in  the  deeper  planes  is  prevented  from 
pointing  directly  to  the  surface  by  the  firm  fascite  and  other 
fibrous  structures.  The  pus  therefore  tends  to  burrow  along  the 
line  of  the  blood-vessels  and  in  the  connective-tissue  sejrta  till 
it  either  finds  a  weak  spot  or  causes  a  portion  of  fascia  to  slough, 
and  so  reaches  the  surface.  Accordingly  many  abscess  cavities 
resulting  from  deep-seated  suppuration  are  of  irregular  shape, 
with  pouches  and  loculi  in  various  directions — an  arrangement 
which  seriously  intei'fercs  with  their  successful  treatment  by 
incision  and  drainage. 

The  relief  of  tension  which  follows  the  bursting  of  an  abscess, 
the  removal  of  irritation  by  the  escape  of  pus,  and  the  throwhig 
out  of  bacteria  and  toxins,  allow  the  tissues  once  more  to  assert 
themselves.  Gramilation  tissue  forms  round  the  abscess  cavity, 
gradually  increases  in  amount,  and  liecomes  organised  into  fibrous 
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tissue,  which  eventually  fills  the  gap  resulting  from  the  destruc- 
tion of  the  original  tissues.  Epithelium  covers  the  granulating 
surface  and  the  scar  is  thus  completed.  The  details  of  this  pro- 
cess have  already  been  described  under  repair. 

Clinical  Features  of  an  Acute  Circumscribed  Abscess. — 
The  formation  of  an  acute  abscess  is  always  preceded  and  accom- 
panied by  the  presence  of  inflammation,  and  the  clinical  char- 
acters of  the  two  conditions  are  blended.  Rigors,  increased 
elevation  of  temperature,  progressive  leucocytosis,  and  sweating 
mark  the  transition  between  inflammation  and  suppuration.  In 
some  ca.ses  an  increasing  leucocytosis  is  the  only  available  evidence 
that  a  suppurative  process  is  spreading.  On  the  other  hand,  if 
the  toxiEmia  is  intense  the  leucocytes  may  diminish  in  number 
and  even  fall  below  the  normal. 

The  local  symptoms  vary  with  the  seat  of  the  abscess.  When 
it  is  situated  superficially,  for  example,  in  the  breast  tissue,  the 
affected  area  is  hot,  the  redness  of  inflammation  gives  place  to  a 
dusky  purple  colour,  with  a  pale,  sometimes  yellow,  spot  where 
the  pus  nears  the  surface.  The  swelling  increases  in  size,  the 
firm  brawny  centre  becomes  soft,  projects  as  a  cone  beyond  the 
level  of  the  rest  of  the  swollen  area,  and  is  usually  surrounded 
by  a  zone  of  indui'ation. 

By  placing  the  fingers  of  one  hand  over  a  part  of  the  swelling, 
and  gently  tapping  or  pressing  at  another  part,  a  fluid  wave  may 
be  detected  in  the  softened  area.  This  is  known  as  fluctuation, 
and  when  present  is  a  certain  indication  of  the  existence  of  fluid 
in  the  swelling.  Its  recognition,  however,  is  by  no  means  easy, 
and  various  fallacies  are  to  be  guarded  against  in  applying  this 
test  clinically.  When,  for  example,  the  walls  of  the  abscess  are 
thick  and  rigid,  or  when  its  contents  are  under  excessive  tension, 
the  Huid  wave  cannot  be  elicited.  On  the  other  hand,  a  sensa- 
tion closely  resembling  true  fluctuation  may  often  be  recognised 
on  palpating  oidematous  tissues,  certain  soft  solid  tumours,  .such 
as  vascular  sarcomata,  and  in  some  cases  of  aneurysm. 

When  ])us  lias  formed  in  deeper  parts,  and  before  it  has 
reached  the  surface,  oedema  of  the  overlying  skin  is  very  frc- 
cjuently  present,  and  the  skin  pits  on  pressure. 

With  tlie  formation  of  pus  the  continuous  burning  or  boring 
[lain  of  inflammation  assumes  a  throbbing  character,  with  occa- 
sional sharp,  lancinating  twinges.  Should  doubt  remain  as  to 
the  presence  of  pu.s,  recourse  may  be  had  to  the  use  of  an  explor- 
ing or  aspirating  needle,  care  being  taken  that  the  bore  of  the 
needle  is  wide  enough  to  permit  of  the  How  of  pus  through  it. 

Differential  Diagno.n-H  of  Acute  Ahscesa. — A  practical  difficulty 
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which  frequently  arises  is  to  decide  whether  or  not  pus  lias 
actually  formed.  When  an  acute  inflammation  lasts  for  four  or 
five  days  without  sho-wiug  signs  of  abatement,  suppuration  is 
almost  certain  to  ensue.  Marked  oedema  of  the  skin  and  the 
occurrence  of  rigors  indicate  the  formation  of  pus.  When  any 
doubt  remains  it  is  best  for  the  patient  to  assume  the  presence 
of  pus  and  to  act  accordingly. 

There  are  cases  on  record  where  rapidly-growing  sarcomatous 
and  angiomatous  tumours,  aneurysms,  and  the  bruises  which 
occur  in  haimoi^hylics,  have  been  mistaken  for  acute  abscesses 
and  incised. 

Treatment  of  Acute  Abscess. — The  dictum  of  .Tohn  Bell, 
"  Where  there  is  pns,  let  it  out,"  must  be  rigidly  and  promptly 
acted  upon.  The  extent  and  situation  of  the  incision  will  be 
regulated  by  the  size  of  the  abscess  and  its  anatomical  relations, 
but  in  all  cases  it  should  be  sufficiently  free  to  ensure  thorough 
emptying  of  the  cavity  and  to  admit  of  efficient  di-ainage.  Large 
abscesses  should  be  drained  by  glass  or  rubber  tubes  ;  smaller 
abscesses  by  strands  of  iodoform  worsted  or  of  protective. 

In  some  cases  the  cavity  should  be  laid  freely  open  in  its 
whole  extent,  stuffed  with  iodoform  gauze,  and  treated  by  the 
open  method.  Washing  out  an  abscess  cavity  is  seldom  advis- 
able. Squeezing  out  the  pus  is  also  to  be  avoided  lest  the  pro- 
tective zone  be  broken  down  and  the  pus  diffused  into  the 
surrounding  tissues. 

The  importance  of  adopting  antiseptic  precautions  in  opening 
an  abscess  can  scarcely  be  exaggerated,  and  the  rapidity  with 
which  healing  occurs  when  the  access  of  fresh  bacteria  is  pre- 
vented is  in  marked  contrast  to  what  occurs  Avhen  antiseptic 
precautious  are  neglected  and  further  infection  is  allowed  to  take 
l)lace.  The  wound  should  be  dressed  the  next  day,  and  the  tube 
shortened,  in  the  case  of  a  rubber  tube,  by  cutting  off  a  portion 
of  its  outer  end.  On  the  second  day  or  later,  according  to  cir- 
cumstances, the  tube  is  removed,  and  after  this  the  dressing 
need  not  be  repeated  oftener  than  every  second  or  third  day. 

Where  pus  has  formed  in  relation  to  important  structures, — as, 
for  example,  in  the  deeper  planes  of  the  neck, — HiJton.s^  method 
of  opening  the  abscess  may  be  employed.  An  incision  is  made 
through  the  skin  and  fascia,  a  grooved  director  is  gently  pushed 
through  the  deeper  tissues  till  pus  escapes  along  its  groove,  and 
then  the  track  is  widened  by  passing  in  a  pair  of  dressing  forcejis 
and  expanding  the  blades.  A  tube  is  introduced,  and  the  subse- 
(juent  treatment  carried  out  as  in  other  absces,ses.  When  the 
tube  lies  in  proximity  to  a  large  blood-vessel,  care  nnist  be  taken 
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not  to  leave  it  iu  position  long  enongli  to  cause  ulceration  of  the 
vessel  wall  by  pressure. 

Acute  suppuration  in  lynipLatic  glands,  bones,  joints,  serous 
cavities,  and  internal  organs  will  be  described  later. 

Actitc  Su2)2^uratio)i  in  a  Wound.  —  When  a  Avound  is  in- 
fected by  pyogenic  bacteria,  the  pathological  changes  already 
described  as  occurring  in  the  formation  of  a  circumscribed 
abscess  take  place,  modified  by  the  fact  that  the  pus  can  reach 
the  surface  by  bursting  through  tlie  line  of  incision.  The  parts 
around  become  red,  swollen,  oedematous,  and  painful.  The 
stitches  are  tightened  by  the  swelling,  and  cut  into  the  tissues. 
At  last  the  feebly-united  edges  of  the  wound  separate,  and  the 
pus  escapes.  If  the  stitches  be  now  cut,  pus  escapes  more 
freely,  the  wound  gapes,  and  its  surfaces  are  found  to  be  covered 
with  granulations  bathed  in  pus.  The  surrounding  inflamma- 
tion subsides,  the  discharge  of  pus  lessens,  and  healing  takes 
place  by  the  formation  of  granulation  tissue — the  so-called 
"healing  by  second  intention." 

While  the  pus  is  forming  the  temperature  rises,  and  a  rigor 
may  occur.  The  free  ojjening  u[)  of  the  wound  is  almost 
immediately  followed  by  a  fall  in  the  temperature. 

Wound  infection  may  take  place  from  catyut  which  has  not 
been  perfectly  sterilised.  The  local  and  general  reactions  in 
these  cases  may  be  very  slight,  and,  as  a  rule,  do  not  appear  for 
seven  or  eight  days  after  the  operation,  and,  it  may  lie,  not  till 
after  the  wound  has  healed  on  the  surface.  The  pus  is  thick 
and  dark,  and  is  strictly  localised  to  the  part  of  the  Avound 
where  catgut  was  employed  for  stitches  or  ligatures.  It  usually 
shows  little  tendency  to  spread  throughout  the  whole  wound, 
but  the  infected  part  is  often  long  of  healing. 

When  suppuration  occurs  in  connection  witli  buried  sutures 
of  unabsorbable  materials,  such  as  silk,  silkworm  gut,  or  silver 
wire,  it  is  apt  to  persist  till  the  foreign  material  is  cast  off'  or 
removed. 

Suppuration  may  occur  along  the  line  of  skin  stitches, 
producing  ulitck  abscesses.  The  infection  may  arise  from  the 
material  used,  especially  catgut  or  silk,  or,  more  frequently 
l)erhaps,  from  tlic  growth  in  the  patient's  skin  of  staphylococcus 
albus  when  the  [jart  has  been  imperfectly  disinfected. 

Acute  Suppuratio7i.  of  a  Mucous  Ahiiibnme. — When  pyo- 
genic organisms  gain  access  to  a  nnicous  membrane,  such  as  that 
of  the  bladder,  urethra,  or  middle  car,  the  usual  phenomena  of 
acute  inflammation  and  suppuration  ensue,  followed  by  the 
discharge  of  [)Us  from  the  free  surface,     it  would  apjicar  that 
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the  most  marked  changes  take  place  in  the  suL-niucous  tissue, 
causing  the  covering  epithelium  in  places  to  die  and  leave  small 
superficial  ulcers.  When  mucous  glands  are  present  in  the 
membrane  the  pus  is  mixed  with  mucus — muco-jms. 

Diffuse  Cellulitis  and  Diffuse  Suppuration. 

Cellulitis  is  an  acute  inflammatory  affection  resulting  from 
the  introduction  of  some  organism — commonly  the  strej^tococcus 
pyoijenes — into  the  cellular  connective  tissue  of  the  integument, 
intermuscular  septa,  tendon  sheaths,  or  other  structures.  The 
process  always  begins  in  a  wound,  although  this  may  be  small, 
superficial,  and  insignificant,  such  as  a  j^in-prick,  a  scratch,  or  a 
crack  under  a  nail,  and  the  wound  may  have  been  healed  for  some 
time  before  the  inflammation  sets  in.  The  cellulitis,  also,  may 
develop  at  some  distance  from  the  seat  of  inoculation,  the 
organisms  having  travelled  by  the  lymphatics.  While  it  is  true 
that  the  inflammation  may  resolve  without  the  formation  of 
jjius,  such  a  result  is  exceptional,  and  it  is  convenient  to  consider 
the  preliminary  inflammation — the  cellulitis — and  the  resulting 
suppuration  together. 

The  virulence  of  the  organisms,  the  loose,  open  nature  of  the 
tissues  in  which  they  develop,  and  the  free  lymphatic  circulation 
by  means  of  which  they  are  spread,  tend  to  make  the  resulting 
inflammatory  and  suppurative  processes  become  diffuse.  Some- 
times numbers  of  cocci  are  carried  for  a  considerable  distance 
from  the  primary  area  before  they  are  arrested  in  the  lymphatics, 
and  thus  several  patches  of  inflammation  may  appear  ^^ith 
healthy  areas  between. 

As  a  result  of  the  virulence  of  the  bacteria  and  their  toxins, 
in  many  cases  there  is  sloughing  of  considerable  portions  of 
tissues  of  low  vitality,  such  as  fat,  fascia,  or  tendon.  The  pus 
infiltrates  the  meshes  of  the  cellular  tissue,  but  if  the  process 
continue  for  some  time  it  may  collect  and  form  distinct  circum- 
scribed abscesses  which  eventually  point. 

Clinical  Feahcres. — The  inflammatory  reaction  in  cases  of 
diffuse  cellulitis  is  severe,  and  is  usually  ushered  in  by  a  distinct 
chill  or  even  a  rigor,  while  the  temperature  rises  to  103",  104°, 
or  105°  F.  The  pulse  is  proportionately  increased  in  frequency, 
and  is  small,  feeble,  and  often  irregular.  The  face  is  flushed, 
the  tongue  dry  and  brown,  and  the  i)atient  may  become 
delirious,  especially  during  the  night.  Leucocytosis  is  i^resent 
in  cases  of  moderate  severity.  In  very  mild  cases  the  reaction 
may  be  insufficient  to  cause  leucocytosis ;  while  in  very  severe 


DIFFUSE  CELLULITIS  AND  SUPPURATION.  55 


cases  the  virulence  of  the  toxins  prevents  reaction  taking  place, 
and  leucocytosis  is  absent. 

The  local  manifestations  vary  with  the  relation  of  the  seat  of 
the  intiammation  to  the  surface.  When  the  superficial  cellular 
tissue  is  involved,  the  skin  assumes  a  dark  bluish-red  colour,  is 
swollen,  oedematous,  and  the  seat  of  burning  pain.  To  the 
touch  it  is  tirm,  hot,  and  tender.  When  the  primary  focus  is  in 
the  deeper  tissues,  the  general  constitutional  disturbance  is 
aggravated,  whUe  the  local  signs  are  delayed,  and  only  become 
prominent  when  pus  forms  and  approaches  the  surface.  It  is 
not  uncommon  for  blebs  containing  dark  serous  fluid  to  form  on 
the  skin.  The  inflammation  frequently  spreads  along  the  line 
of  the  main  lymphatic  vessels  of  the  part  (septic  lymphangitis), 
and  may  reach  the  lymphatic  glands  {septic  Lymphadenitis). 

With  the  formation  of  pus  the  skin  becomes  soft  and  boggy 
at  several  points,  and  eventually  breaks,  giving  exit  to  a  small 
quantity  of  thick,  grumous  discharge.  Sometimes  several  small 
collections  under  the  skin  fuse,  and  a  distinct  abscess  is  formed, 
in  which  fluctuation  can  be  detected.  Occasionally  gases  are 
evolved  in  the  tissues,  giving  rise  to  emphysema.  It  is  very 
common  for  portions  of  fascia,  ligaments,  or  tendons  to  slough, 
and  this  may  often  be  recognised  clinically  by  a  peculiar 
crunching  or  grating  sensation  transmitted  to  the  finger  on 
making  firm  pressure  on  the  part. 

Unless  evacuated  by  incision,  the  pus,  travelling  along  the 
lines  of  least  resistance,  tends  to  point  at  several  places  on  the 
surface,  or  to  open  into  joints  or  other  cavities. 

Prognosis. — It  is  in  cases  of  diffuse  suppurative  cellulitis 
that  septictemia  occurs  in  its  most  aggravated  forms.  The 
toxins  of  the  streptococci  are  exceedingly  virident,  and  induce 
local  death  of  tissue  so  rapidly  that  the  })rotcctive  emigration  of 
leucocytes  fails  to  take  place.  The  passage  of  masses  of  free 
cocci  in  the  lymphatics,  or  of  septic  emboli  in  the  blood  vessels, 
not  infrequently  leads  to  the  formation  of  pycemic  abscesses  in 
vital  organs,  such  as  the  brain,  lungs,  liver,  kidneys,  or  other 
viscera.  Ilcemorrhuge  from  sujjpurative  perforation  of  large 
arterial  or  venous  trunks  may  take  place  and  prove  dangerous 
to  life. 

Treatment. — The  treatment  of  difluse  cellulitis  is  early  a,nd 
[  free  incision  of  the  affected  area.  It  is  not  necessary,  nor  even 
advisable,  to  wait  until  there  is  distinct  evidence  of  pus 
formation  Ijefore  using  the  knife,  as  incision  will  limit,  or  may 
even  prevent,  suppuration.  If  one  incision  does  not  command 
tiie  whole  area  involved,  others  nuist  be  made,  care  being  taken 


56 


SUPPURATION. 


that  they  are  placed  so  as  uot  to  interfere  uuduly  with  vessels 
and  nerves.  The  pus  is  gently  squeezed  from  the  meshes  of  the 
tissues,  and,  where  it  is  deemed  advisable,  the  whole  surface  of 
the  wound  may  be  swabbed  over  with  pure  carbolic  acid. 
Drainage  tubes  are  inserted,  or  iodoform  gauze  lightly  packed 
into  the  wound,  and  an  ordinary  antiseptic  dressing  applied,  to 
be  renewed  at  least  once  daily  until  granulations  are  formed  and 
the  risk  of  further  spread  is  past. 

In  cases  where  the  temperature  remains  raised,  and  other  signs 
of  septic  absorption  persist  after  incisions  have  been  made, 
nuich  benefit  may  result  from  the  continuous  irrigation  of  the 
part  Ijy  a  slow,  steady  stream  of  a  mild  antiseptic  lotion,  at  the 
body  temperature,  such  as  boracic  acid,  or  permanganate  of 
potash.  Frequent  washing  with  sulphurous  acid  or  peroxide 
of  hydrogen  (10  vols,  strength)  has  been  found  to  be  of  value 
in  such  cases. 

The  method  of  treating  these  cases  by  continuous  immersion 
in  a  water-bath  containing  antiseptics  has  its  advocates,  but  it 
is  a  method  which  is  very  liable  to  be  misused  and  to  do  harm. 

Elevation  of  the  affected  part  diminishes  the  passive  oedema 
and  the  pain  ;  but  it  is  necessary  to  take  care  that  it  in  no  way 
interferes  with  drainage,  and  that  it  does  not  facilitate  the 
spread  of  the  pus  farther  up  the  limb.  A  suital)ly  arranged 
splint  often  adds  to  the  comfort  of  the  patient. 

The  rapidity  with  which  the  process  is  arrested  and  repair 
takes  place  after  prompt  and  vigorous  treatment  is  often  re- 
markable. 

Massage,  passive  movement,  hot  and  cold  douching,  and 
other  measures,  may  be  necessary  to  get  rid  of  the  chronic 
oedema,  adhesions  of  tendons,  and  stiffness  of  joints  which  so 
often  remain  after  cellulitis. 

In  all  cases  the  toxcemia  must  be  counteracted  by  the  ad- 
ministration of  quinine,  strychnine,  iron,  alcoholic  stimulants, 
and  by  suitable  nourishment. 

In  a  certain  number  of  cases  due  to  infection  by  streptococci, 
anti-streptococcic  serum  may  be  useful. 

In  a  few  rare  cases  amputation  well  above  the  seat  of  disease 
may,  by  removing  the  source  of  toxin  production,  offer  the 
only  means  of  saving  the  patient's  life. 

SuiTUKATivE  Cellulitis  in  Different  Situations. 

Whitlow. — Whitlow  is  a  convenient  clinical  term  applied  to 
an  acute  iuHammation,  usually  followed  by  suppuration,  in  the 
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cellular  tissue  of  the  linger.  'I'lie  point  of  infection  is  often  of  a 
very  trivial  character — ^a  piu-])rick,  a  s^jlinter  of  wood,  a  scratch, 
or  even  an  almost  imperceptible  lesion  of  the  skin.  There  are 
several  clinical  varieties  of  whitlow. 

In  the  most  superficial  variety  pus  forms  betA\'een  the  retc 
Maljiighi  and  the  stratum  corneum  of  the  skin,  the  latter  being 
raised  as  a  blister — purulent  LlisttT — in  which  fluctuation  can 
be  detected.  When  the  pus  forms  in  relation  to  the  nail, — 
wbich  corre.sponds  to  the  stratum  corneum, — it  raises  the  nail 
also,  and  the  yellow  jius  is  often  visible  through  it. 

There  is  some  local  heat  and  discoloration,  and  considerable 
pain  and  tenderness,  but  little  or  no 
constitutional  disturbance.  Super- 
ficial lymphangitis  may  extend  a 
short  distance  up  the  hand.  By 
clipping  away  the  raised  epidennis 
and  nail  the  pus  is  evacuated,  and 
under  an  antiseptic  dressing  healing 
speedily  takes  place. 

Another  variety  met  with  anion  - 
those  who  handle  septic 
material  occurs  in  the  angle 
between  the  nail  and  the  / 
skin,  and  is  due  to  the  in-  m 
troduction  of  septic  matter  M' 
at  the  nail  fold  (Fig.  9).    /  / 
A  small  focus  of  suppura-  ■'  / 
tion  forms  under  the  nail, 

with  swelling  and  redness         9-— Whitlow  due  to  septic  inlection  iit, 
c   i.1         -1  r  1  1  •  lateral  nail  fold.    A  portion  of  nail  has 

of  the  nail  fold  causing 

intense  pain  and  discom- 
fort, and  producing  a  constitutional  reaction  out  of  all  propor- 
tion to  the  local  lesion. 

To  allow  the  pus  to  escape,  it  is  necessary,  under  local 
aiucsthesia,  to  cut  away  the  nail  fold  as  well  as  the  portion  of 
nail  in  the  affected  area,  or,  it  may  be,  to  remove  the  nail 
entirely.  Unless  this  is  done  very  freely  granulations  spring  up 
and  interfere  with  drainage,  and  the  condition  becomes  very 
persistent. 

When  the  bacteria  reach  tlie  subcutaneous  ti.ssue  the  condition 
becomes  more  .serious,  as  it  may  result  in  sloughing  of  the  pulp 
of  the  hngei-.  Necrosis  of  the  one  oi'  other  of  |iliaJanges  and 
destruction  of  the  associated  joints  ■a.vv  nol  uncommon.  Tlie 
inHammation  may  s^iread  to  tlie  ile.\or  sliealli  and  tendon,  and 
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thence  into  the  hand  and  forearm.  All  the  local  signs  of  inflam- 
mation are  well  marked,  and  there  is  considerable  constitutional 
disturbance,  the  temperature  often  reaching  101°  or  102°  F. 

In  more  severe  cases  the  main  incidence  of  the  disease  is  on 
the  flexor  tendons  and  their  sheaths.  The  whole  finger  becomes 
red,  painful,  and  swollen,  the  swelling  spreading  to  the  back  of 
the  hand,"  which  becomes  soft  and  puffy.  The  thick  cuticle  of 
the  palm  and  the  dense  palmar  fascia  prevent  swelling  appearing 
on  the  front  of  the  hand  till  pus  is  nearing  the  surface.  On 
account  of  the  anatomical  arrangement  of  the  tendon  sheaths 

the  process  may  spread  into  the 
forearm — directly  in  the  case  of  the 
thumb  and  little  finger,  and  after 
invading  the  j^alm  in  the  case  of 
the  other  fingers — and  there  give 
rise  to  a  diffuse  suppurative  cellulitis 
with  sloughing  of  fasciie  and  tendons 
(Fig.  10)._ 

fSometimes  the  excessive  tension 
and  virident  toxins  induce  actual 
gangrene  of  the  distal  part  of  a 
finger ;  and  it  is  not  uncommon  for 
the  joints  about  the  wrist  to  be 
invaded.  Imjjaired  movement  of 
the  tendons  and  joints  is  a  common 
^,  \      sequel  to  this  variety  of  cellulitis. 

The  treatment  consists  in  early 

and  free  incision,  with  the  aid  of  a 
rlexorieudou  of  Index  tiuger         ,  .i    ,-       r         •  n  i 

with  Abscess  spreading  into  ^^cal  anaesthetic,  of  the  mflamed  or 
Palm.  suppurating  areas,  so  as  to  obtain 

efficient  drainage.  During  con  - 
valescence  passive  movements  and  massage  must  be  persever- 
ingly  employed  to  prevent  the  formation  of  adhesions  and 
resulting  stiffness,  and  for  this  purpose  a  general  aniesthetic 
(cliloride  of  ethyl  or  nitrous  oxide)  is  often  necessary. 

In  exceptional  cases  the  process  sjaecially  involves  the  bones, 
leading  to  necrosis,  the  formation  of  sinuses^  and  persistent 
suppuration.  In  such  cases  the  joints  are  usually  implicated 
also,  and  lateral  mobility  and  grating  are  elicited  on  palpation. 
Recovery  does  not  take  place  until  the  dead  bone  is  removed, 
and  the  usefulness  of  the  fingers  is  often  seriously  impaired  by 
the  joints  remaining  stiff.  This  may  render  amputation  ad^'isable 
when  a  stiff  finger  is  likely  to  interfere  with  the  patient's 
occupation. 
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Conditions  similar  to  whitlow  occur  in  the  toes  and  sole  of  the 
foot,  but  with  much  less  frequency  than  in  the  iingers  and  hand. 

Cellulitis  of  the  forearm  is  usually  a  sequel  to  one  of  the 
deeper  varieties  of  whitlow.  Serious  impairment  of  usefulness 
in  the  limb  often  results  from  sloughing  of  fascia3  and  tendons 
or  from  adhesions.  Implication  of  the  carpal  and  wrist  joints, 
with  necrosis  of  bone,  is  also  common,  unless  incisions  are  made 
early  to  prevent  it. 

In  the  region  of  the  elboiv  joint  cellulitis  is  common  around 
the  olecranon  process.  It  may  originate  as  a  septic  bursitis,  or 
may  invade  the  olecranon  bursa  secondarily.  In  exceptional 
cases  the  elbow  joint  is  involved  also. 

Cellulitis  of  the  axilla  usually  originates  in  the  lymphatic 
glands,  or  it  may  spread  from  the  neck.  The  process  may  pass 
down  the  arm,  on  to  the  chest  wall,  or  into  the  shoulder  joint. 

In  the  region  of  the  ankle  cellulitis  is  not  common ;  but  around 
the  knee  it  frequently  occurs  in  relation  to  the  prepatellar  bursa 
and  in  the  popliteal  lymphatic  glands,  and  may  endanger  the 
knee  joint.  It  is  also  met  with  in  the  groin  following  on 
inflammation  and  suppuration  of  the  glands,  and  may  implicate 
the  femoral  vessels.  Cellulitis  of  the  scalp,  orbit,  neck,  pelvis, 
and  perineum  will  be  considered  with  the  diseases  of  these 
regions. 

Cheonic  Suppueation. 

The  formation  of  a  chronic  or  cold  abscess  is,  in  the  great 
majority  of  instances,  the  result  of  the  action  of  the  tubercle 
bacillus.  At  the  same  time,  it  is  true  that  pus  may  form  slowly 
from  the  breaking  down  of  a  syphilitic  gunnna.  In  certain  rare 
cases,  especially  of  bone  disease  and  in  the  breast,  pyogenic 
bacteria  act  so  slowly  that  the  resulting  abscesses  may  justly  be 
called  chronic.  It  is,  however,  more  convenient  to  study  this 
form  of  suppuration  with  tuberculosis,  and  the  reader  is  referred 
to  the  chapter  on  that  subject. 

Local  Results  of  Suppueation  when  Healing  is 
Pee  VENTED — Sinus  anp  Fistula. 

A  Sinus  is  a  track  leading  from  a  focus  of  su[)puration  in  the 
substance  of  the  tissues  to  the  surface  of  the  skin  or  of  a  mucous 
membrane.  There  are  two  varieties  of  sinus  met  with  clinically 
— tliat  which  is  j)rcventcd  From  healing  I )y  mechanical  causes; 
and  the  tubercuhjus  sinus. 
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In  the  firat  variety,  the  iiieclianical  obstacle  to  closure  may 
be  the  presence  of  a  foreign  body,  such  as  a  piece  of  dead  bone, 
a  septic  ligature,  or  a  bullet  in  the  abscess  cavity  ;  the  constant 
escape  of  pus  which  has  not  a  sufficiently  free  outlet ;  or  merely 
Avant  of  rest  to  the  affected  part.  The  sinus  is  lined  by  ordinary 
granulation  tissue,  and  when  a  foreign  body  is  present,  a  mass 
of  redundant  granulations  often  projects  from  the  external 
0[)ening.  In  sinuses  of  long  standing  there  is  often  a  consider- 
able amount  of  scar  tissue  around  them,  the  contraction  of  which 
drags  the  opening  of  the  sinus  below  the  level  of  the  sur- 
rounding skin.  The  treatiiient  in  these  cases  is  the  removal  of 
the  cause,  by  enlarging  the  opening  so  as  to  be  able  to  remove 
any  foreign  substance  and  to  permit  of  disinfection  as  well  as 
of  more  thorough  drainage.  Any  muscles  through  or  between 
which  the  sinus  passes  must  be  kept  at  rest  by  suitable  splints, 
or  by  division  of  their  fibres.  The  sinus  may  be  scraped,  and 
treated  with  pure  carbolic  acid  or  the  thermo-cautery,  and  then 
stuffed  with  iodoform  worsted,  so  as  to  encourage  healing  from 
the  bottom.  Sinuses  in  scar  tissue  may  be  treated  by  complete 
excision,  the  raw  surfaces  left  being  approximated  by  stitches. 

The  tuherc'idous  sinus  fails  to  close  because  the  destructive 
process  is  going  on  in  its  walls.  These  are  lined  with  granula- 
tions which  are  infected  wth  bacilli  and  studded  with  tuber- 
culous nodules.  As  a  rule  the  primary  focus  of  tubercle  in  bone, 
joint,  or  gland  is  still  active,  and  the  sinus  is  a  necessary  avenue 
for  the  escape  of  discharge.  These  sinuses,  which  are  often 
long  and  tortuous,  are  treated  by  thorough  removal  of  aU  the 
tuberculous  tissue  from  which  they  originate  and  by  which  they 
are  lined,  and  by  thorough  disinfection  with  carbolic  acid  or 
some  other  powerful  and  penetrating  antisei)tic. 

Packing  with  iodoform  worsted  is  a  useful  form  of  dressing. 

A  Fistula  is  an  abnormal  canal  jiassing  from  a  mucous  surface 
to  the  skin  or  to  another  mucous  surface.  Fistuliu  resulting 
from  supjniration  usually  occur  near  the  natural  openings  of 
mucous  canals — for  example,  on  the  cheek,  as  a  salivarj'  fistula  ; 
beside  the  angle  of  the  eye,  as  a  lachrymal  fistula  ;  near  the  car, 
as  a  mastoid  fistula  ;  or  close  to  the  anus,  as  a  fistula-in-ano. 
Intestinal  fistulte  are  sometimes  met  mth  in  the  abdominal 
wall  after  strangulated  hernia,  ojierations  for  ajjpendicitis,  tuber- 
culous peritonitis,  and  other  conditions.  In  the  perineum  they 
frequently  complicate  strictures  of  the  urethra. 

Fistula;  also  occur  between  the  bladder  ami  \'agina  (vesico- 
vaginal), or  between  the  bladder  and  the  rectum  (recto- vesical). 

The  guiding  principle  in  treating  a  fistula  is  to  enable  the 
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discharge  to  pass  more  readily  by  the  natural  than  hy  the 
abnormal  route.  When  this  is  done,  spontaneous  closure  of 
the  fistulous  opening  tends  to  take  place  in  most  cases,  but  in 
others  complicated  plastic  operations  may  be  necessary  to  effect 
a  cure. 

Coiuievitnl  fiMnlcp,  such  as  occur  in  the  neck  from  imperfect 
closure  of  branchial  clefts,  or  in  the  abdomen  from  unobliterated 
fcetal  ducts,  such  as  the  allantois  or  Meckel's  diverticulum, 
will  be  described  in  their  proper  places. 

Surgical  Fevers  due  to  the  Action  of  Bacteria. 

We  have  here  to  consider  certain  fevers,  Saprtemia,  Septicaemia, 
and  Pyaemia,  which,  although  their  clinical  manifestations  are 
widely  different  in  many  respects,  are  all  directly  associated  with 
the  action  of  Imcteria,  and  are  fundamentally  of  the  same  nature. 

Sapraemia,  or  septic  intoxication,  is  the  name  applied  to  a 
form  of  septic  poisoning  resulting  from  the  absorption  into  the 
blood  of  the  toxic  products  of  bacteria.  These  products  are  of 
the  nature  of  alkaloids.  They  act  immediately  on  their  entrance 
into  the  circulation,  and  produce  effects  in  direct  proportion  to 
the  amount  absorbed.  As  the  poison  is  gradually  eliminated 
from  the  body  the  synij^toms  abate,  and  if  no  more  be  introduced 
they  disappear.  Saprtemia  in  these  respects,  therefore,  is  com- 
parable to  poisoning  by  any  other  form  of  alkaloid,  such  as 
strychnine  or  morphin. 

Clinical  Features. — The  symptoms ofsaprjemia seldom  manifest 
themselves  within  twenty-four  hours  of  an  operation  or  injury, 
because  it  takes  some  time  for  the  bacteria  to  produce  a  sufhcient 
dose  of  their  poisons.  The  onset  of  the  condition  is  marked  by 
a  feeling  of  chilliness,  sometimes  amounting  to  a  rigor,  and  a  rise 
of  the  temperature  to  102  ',  103\  or  101°  F.,  with  slight  morning 
I'cmissions  (Fig.  1 ).  The  heart's  action  is  markedly  depressed, 
and  the  pulse  is  soft  and  compressible.  The  a])petitc  is  lost,  the 
tongue  dry,  and  covered  with  a  thin  brownish-red  fur,  so  that  it 
lias  the  a|)|)earance  of  "  dried  beef."  Vomiting  of  dark  coffce- 
grormd  material  and  diarrhtea  are  often  pronunent  features. 
The  urine  is  scanty  and  loaded  with  urates.  Death  is  usually 
iin[)ending  when  the  skin  becomes  cold  and  clammy,  the  nuicous 
membranes  livid,  the  pulse  feeble  and  fluttering,  the  discharges 
involuntary,  and  when  a  low  form  of  nmttcring  delirium  is 
present. 

A  local  focus  of  septic  infection  is  always  jiresent  in  some 


62 


SUPPURATION. 


part  of  the  body, — it  may  be  in  the  region  of  a  compound  fracture, 
in  an  operation  wound,  or  in  the  cavity  of  the  uterus. 

Prognosis. — As  the  symptoms  are  due  to  definite  doses  of  the 
toxin,  the  prognosis  depends  upon  the  amount  already  absorbed, 
the  resisting  powers  of  the  individual,  and  the  possibility  of 
arresting  further  absorption.  If  the  decomposing  material  is 
at  once  removed,  and  if  a  lethal  dose  of  the  poison  has  not 
already  entered  the  circulation,  the  prognosis  is  good,  and  the 
symptoms  begin  to  subside  as  soon  as  the  supply  is  cut  off. 

The  prophylaxis  of  saprtemia  consists  in  excluding  bacteria 
by  every  surgical  means,  and  in  preventing  the  accumulation  of 
any  material  in  which  they  may  flourish  should  they  gain  an 
entrance. 

Treatment. — The  first  and  clearest  indication  in  treatment 
is  the  immediate  and  complete  removal  of  the  infected  material. 
The  wound  must  be  freely  opened,  all  blood-clot,  discharge,  or 
necrosed  tissue  thoroughly  removed,  and  the  area  disinfected,  by 
washing  with  sterilised  salt  solution,  peroxide  of  hydrogen,  or 
boracic  acid.  Stronger  lotions  are  to  be  avoided  as  likely  to 
depress  the  tissues  on  the  surface  of  the  wound,  and  so  to 
interfere  with  protective  phagocytosis.  On  account  of  its  power 
of  neutralising  toxins,  iodoform  is  a  useful  application  in  these 
cases,  and  is  best  employed  by  packing  the  wound  with  iodoform 
gauze,  and  treating  it  by  the  open  method,  if  this  is  possible. 

To  aid  the  patient  in  getting  rid  of  the  poison  already 
absorbed,  general  stimulants  are  useful.  In  serious  cases  alcohol 
in  the  form  of  brandy  or  whisky,  in  hourly  half-ounce  doses  ; 
hypodermic  injections  of  ether,  strychnine  (l/60th  to  l/30th  gr. 
every  hour),  or  digitalin  (1 /100th  gr.  every  hour),  may  be 
required.  The  kidneys  should  be  flushed  by  administering  large 
quantities  of  bland  fluids.  The  vomiting  can  sometimes  be 
checked  by  effervescing  drinks  such  as  citrate  of  caftein,  or  by 
dilute  hydrocyanic  acid  and  bismuth.  In  severe  cases,  and 
especially  when  the  vomited  matter  resembles  coffee-grounds 
from  admixture  with  altered  blood — the  so-called  post-operative 
htematemesis, — the  most  certain  means  of  arresting  the  vomiting 
is  by  washing  out  the  stomach.  The  patient  must  be  fed  with 
nourishing  and  easily  assimilated  food. 

Chronic  Saprsemia  or  Hectic  Fever. — Hectic  fever  differs 
from  acute  saprt^mia  merely  in  degree.  It  usually  occurs  in 
connection  Avith  such  tuberculous  conditions  as  bone  or  joint 
disease,  psoas  abscess,  or  empyema,  which  have  opened  externally, 
and  have  thereby  become  infected  with  pyogenic  organisms.  It 
is  gradual  in  its  development,  and  is  of  a  mild  type  throughout. 
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The  pulse  is  small,  feeble,  and  comprfe'ssible,  ali'cV^he  tempemture 
rises  iu  the  afternoon  or  evening  to  102°  or  103°  F.  (Fig.  2),  the 
cheeks  becoming  characteristically  flushed.  In  the  early  morning 
the  temperature  suddenly  falls  to  normal  or  below  it,  and  the 
patient  breaks  into  a  profuse  pers]3iration  which  leaves  him 
l»ale,  weak,  and  exhausted.  He  becomes  rapidly  and  markedly 
emaciated  (Fig.  11),  even  although  in  some  cases  the  appetite 
remains  good  and  is  even  voracious. 

The  poisons  circulating  in  the  blood  jiroduce  ivaxy  degenera- 
tion in  certain  viscera,  notably  the  liver,  spleen,  kidneys,  and 
intestines.  The  process  begins  in  the  arterial  walls  and  spreads 
thence  to  the  connective-tissue  structures,  causing  marked  en- 
largement of  the  affected  organs.    Albuminuria,  ascites,  oedema 


Fio.  11. — Extreme  Emaciation  accompanying  Hectic  Fever  secondary  to 
Sacro-iliac  Disease  in  a  boy  aged  8,  who  subsequently  recovered. 

of  the  lower  limbs,  clubbing  of  the  fingers,  and  diarrhoea  are 
among  the  most  prominent  symptoms  of  this  condition. 

The  jjrognowis  in  hectic  fever  depends  on  the  completeness 
with  which  the  further  absorption  of  toxins  can  be  prevented. 
\\\  many  cases  this  can  only  be  effected  by  an  operation  which 
provides  for  free  drainage,  and,  if  possible,  the  removal  of  infected 
tissues.  The  resulting  wound  is  best  treated  by  the  open 
method.  Even  advanced  waxy  degeneration  does  not  contra- 
indicatc  this  line  of  treatment,  as  the  diseased  organs  usually 
recover  when  the  patient  survives  the  operation.  Sweating, 
diarrhcea,  albuminuria,  and  the  other  special  symptoms  arc  to 
l)e  met  by  medical  means. 

Septicsemia. — This  form  of  septic  poisoning  is  the  result  of 
the  action  of  pyogenic  bacteria,  which  not  only  produce  their 
toxins  at  the  primary  seat  of  infection,  but  themselves  enter  the 
blood-stream  and  are  carried  to  different  viscera,  where  they  settle 
and  produce  further  effects. 
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Clinical  Features. — Tliere  may  be  an  incubation  iDeriod  of 
some  hours  between  the  infection  and  the  first  manifestation 
of  acute  septicfemia.  In  such  conditions  as  acute  osteo-myelitis 
or  acute  perforative  jieritonitis  we  see  the  most  typical  clinical 
pictures  of  this  condition.  The  onset  is  marked  by  a  chill,  or 
a  rigor,  which  may  be  repeated,  while  the  temperature  rises  to 
103°  or  104°  F.  In  very  severe  cases  the  temperature  may 
be  subnormal  throughout.  The  virulence  of  the  toxins  may 
prevent  leucocytosis  occurring.  It  is  in  the  pulse  that  we  have 
our  best  guide  as  to  the  sevei'ity  of  the  condition.  If  the  pulse 
remain  firm,  full,  and  regular,  and  does  not  exceed  110  or  even 
120,  while  the  temperature  is  moderately  raised,  the  outlook  is 
hopeful ;  but  when  the  pulse  becomes  small  and  compressible, 
and  reaches  130  or  more,  especially  if  at  the  same  time  the 
temperature  is  low,  a  grave  prognosis  is  indicated.  The  tongue 
is  often  dry,  and  coated  with  a  black  crust  down  the  centre, 
while  the  sides  are  red.  It  is  a  good  omen  when  the  tongue 
becomes  moist  again.  Thirst  is  most  distressing,  especially  in 
septicaemia  of  intestinal  origin.  Persistent  vomiting  of  dark- 
brown  material  whenever  fluids  are  taken  is  often  present,  and 
diarrhoea  with  blood-stained  stools  is  not  uncommon.  The  urine 
is  small  in  amount,  and  contains  a  large  proportion  of  urates. 
As  the  disease  advances,  the  respiration  becomes  shallow  and 
laboured,  the  face  of  a  dull  ashy  grey,  the  nose  pinched,  and 
the  skin  cold  and  clammy.  Capillary  haemorrhages  sometimes 
take  place  in  the  skin  or  mucous  membranes  ;  and  in  a  certain 
proportion  of  cases  cutaneous  eruptions  simulating  those  of 
scarlet  fever  or  measles  appear,  and  are  apt  to  lead  to  errors  of 
diagnosis.  In  other  cases  there  is  slight  jaundice.  The  mental 
state  is  often  one  of  complete  apathy,  the  patient  failing  to 
realise  the  gravity  of  his  condition  ;  sometimes  there  is  delirium. 

The  prognosis  is  always  grave,  and  depends  on  the  possibility 
of  complete  disinfection  of  the  seat  of  toxin  formation,  and 
the  reserve  force  the  patient  has  to  carry  him  over  the  period 
during  which  he  is  eliminating  the  poison  already  in  circulation. 

The  only  prophylaxis  of  septic£emia  possible  to  the  surgeon 
consists  in  the  rigorous  application  of  antiseptic  methods  in  all 
surgical  procedures.  It  has  been  suggested  by  Watson-Cheync 
that  the  anti-streptococcic  serum  should  be  injected  as  a  prophy- 
lactic before  operation  in  cases  where  tliere  is  reason  to  fear 
streptococcal  infection,  and  where  rigid  aseptic  precautions  can- 
not be  enforced,  as  in  the  moutli  or  rectum. 

Treatment. — Once  the  condition  is  firndy  established,  little 
can  be  done.    The  wound  must  bo  opened  uji,  purified  by  paint- 
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ing  tlie  surfaces  with  undiluted  carbolic  acid,  and  then  packed 
with  iodoform  gauze  or  worsted.  In  abdominal  cases  the 
peritoneal  cavity  should  be  washed  out  with  sterilised  salt 
solution.  In  some  cases  salt  solution  may  be  injected  with 
great  benefit  directly  into  the  veins  or  into  the  subcutaneous 
tissue.  When  the  toxin  is  of  streptococcal  origin,  recourse  may 
be  had  to  the  injection  of  anti-strejHococcic  serum.  Amputation 
of  a  limb  for  septicaemia  is  a  last  resource,  and  too  often  a 
forlorn  hope. 

The  general  treatment  is  carried  out  on  the  same  lines  as  in 
saprajmia. 

Pyaemia  is  a  form  of  septic  poisoning  characterised  by  the 
development  of  secondary  foci  of  suppuration  in  different  parts 
of  the  body  by  metastasis.  Toxins  are  thus  introduced  into 
the  blood,  not  only  at  the  primary  seat  of  infection,  but  also 
from  each  of  these  metastatic  collections.  Like  septicaemia,  this 
condition  is  due  to  pyogenic  bacteria,  the  stre2}tococcus  %)yog&ne& 
being  the  commonest  organism  found.  The  primary  infection 
is  usually  in  a  surface  wound,  but  cases  occur  in  which  the  i^oint 
of  entrance  of  the  bacteria  is  not  discoverable.  The  dissemina- 
tion of  the  organisms  takes  place  through  the  medium  of  septic 
emboli  which  form  in  a  thrombosed  vein  in  the  vicinity  of  the 
original  lesion,  and  breaking  loqse  are  carried  thence  in  the 
blood-stream.  These  emboli  lodge  in  the  minute  vessels  of  the 
lungs,  spleen,  liver,  kidneys,  pleura,  brain,  synovial  membranes, 
or  cellular  tissue,  and  the  bacteria  they  contain  give  rise  to 
inflammatory  changes  which  end  in  suppuration.  Secondary 
abscesses  are  thus  formed  in  those  parts,  and  these  in  turn  may 
be  the  starting-point  of  new  emboli  which  give  rise  to  fresh 
areas  of  pus  formation.  The  organs  above  named  are  the 
commonest  situations  of  pyasmic  abscesses,  but  they  may  also 
occur  in  the  bone  marrow,  the  substance  of  muscles,  the  heart 
and  pericardium,  lynii)hatic  glands,  subcutaneous  tissue,  or,  in 
fact,  in  any  tissue  of  the  body.  Septic  organisms  circulating 
in  the  blood  arc  very  prone  to  lodge  on  the  valves  of  the  heart 
and  give  rise  to  endocarditis. 

Clinical  Features. — Before  antiseptic  surgery  was  practised, 
pytemia  was  a  common  complication  of  surgical  wounds.  In 
the  present  day  it  is  not  only  infinitely  less  common,  but  appears 
also  to  be  of  a  less  severe  type.  Its  rarity  and  its  mildness  may 
be  related  as  cause  and  efi'ect,  because  it  is  found  that  ijyieniia 
contracted  from  a  pyiumic  |>atient  is  more  virulent  than  that 
from  any  other  source. 

Pyiumia  seldom  develops  witliin  a  week  of  an  operation  or 
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injury,  but  may  appear  any  time  thereafter.  The  first  sign  is 
a  violent  rigor  lasting  for  perhaps  half  an  hour,  during  which 
time  the  temperature  rises  to  103°,  104°,  or  105°  F.  In  the 
course  of  an  hour  it  begins  to  fall  again,  and  the  patient  breaks 
into  a  profuse  sweat.  The  temperature  may  fall  several  degrees, 
but  seldom  reaches  the  normal.  In  a  few  days  there  is  a  second 
rigor  with  rise  of  temperature,  and  another  remission,  and  such 
attacks  may  be  repeated  at  dijninishing  intervals  during  the 
course  of  the  illness  (Figs.  4  and  5).  In  severe  cases  the 
disease  proves  fatal  in  ten  days  or  a  fortnight,  but  it  often  runs 
a  much  longer  course,  lasting  for  weeks  or  even  months. 

The  pulse  tends  to  remain  abnormally  rapid  even  when  the 
temperature  falls  nearly  to  normal.  Anorexia,  nausea,  vomiting, 
profuse  diarrha3a,  and  marked  emaciation  indicate  the  gastro- 
intestinal derangement.  Erythematous,  ve.sicular,  or  pustular 
rashes  often  occur.  The  seat  of  the  secondary  abscesses  deter- 
mines the  other  symptoms.  Jaundice  accom^^anies  abscess  of  the 
liver  ;  the  signs  of  pleurisy  and  emjjyema  follow  infection  of  the 
pleura ;  haemoptysis  with  signs  of  pneumonia  is  associated  wath 
secondary  abscesses  in  the  lungs ;  and  albuminuria  with  blood 
casts  in  the  urine  indicate  infection  of  the  kidney.  ]\teningitis 
and  sinus  thrombosis  give  rise  to  cerebral  symptoms ;  and  in- 
volvement of  synovial  membranes  to  those  of  suppuration  in 
joints. 

Secondary  infection  of  the  parotid  gland  frequently  occurs 
and  gives  rise  to  a  suppurative  parotitis.  This  condition  is 
associated  with  severe  pain,  gradually  extending  from  behind 
the  angle  of  the  jaw  on  to  the  face.  There  is  also  swelling  over 
the  gland,  and  eventually  suppuration  and  sloughing  of  the 
gland  tissue  and  overlying  skin. 

Secondary  abscesses  in  the  lymphatic  glands,  subcutaneous 
tissue,  or  joints  are  often  very  insidious  and  painless  in  their 
development,  so  that  they  may  only  be  discovered  by  the  swelling 
which  results.  When  the  pus  is  evacuated,  healing  often  takes 
i:ilace  with  remarkable  rapidity,  and  with  little  interference  with 
function. 

Prof/nosis.- — ^ While  the  prognosis  in  acute  pyajmia  is  always 
grave,  it  is  much  less  hopeless  than  it  once  was,  a  considerable 
proportion  of  the  patients  recovering.  In  the  acute  cases  death 
is  due  to  toxaemia,  and  in  those  that  are  chronic,  to  exhaustioji 
and  waxy  disease  following  on  prolonged  suppuration. 

Treatment. — The  i-ational  treatment  is  in  the  first  place  to 
arrest  the  dissemination  of  the  infective  material  from  the 
]irimary  source  of  infection.    In  some  cases  an  attenijrt  may  be 
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made  to  interrupt  the  channel  along  which  the  septic  emboli 
spread  by  ligaturing  or  resecting  the  main  vein  of  the  affected 
part.  This  is  seldom  feasible,  however,  except  in  the  case  of 
the  internal  jugular  vein  for  lateral  sinus  phlebitis.  The  wound 
must  be  thoroughly  disinfected,  its  surface  sponged  with  un- 
diluted carbolic  acid,  and  then  packed  with  iodoform  gauze  or 
worsted  until  granulations  form.  When  this  is  impracticable  or 
inefficient,  amputation  may  be  called  for. 

Secondary  abscesses  must  be  opened  and  drained  whenever 
possible. 

The  constitutional  treatment  is  conducted  on  the  same  general 
lines  as  in  other  forms  of  septic  infection.  Quinine  in  large 
doses  has  a  special  re^'utation  as  an  internal  antiseptic  and  anti- 
pyretic in  this  disease. 


CHAPTER  VI. 


ULCERATION  AND  ULCERS. 

Definitions — Clinical  examination  of  an  ulcer — The  healing  sore. — Classi- 
fication of  iilcers — A.  Acoording  to  cause  :  Traumatism,  Imperfect 
circulation,  Imperfect  nerve-supply.  Constitutional  causes  —  B.  Ac- 
cording to  condition:  Healing,  Stationary,  Spreading.  —  Treatment 
— Skin  Grafting. 

The  process  of  ulceration  may  be  defined  as  the  molecular  or 
cellular  death  of  tissue  taking  place  on  a  free  surface.  It  is 
essentially  of  the  same  nature  as  the  process  of  suppuration, 
only  that  the  purulent  discharge,  instead  of  collecting  in  a 
closed  cavity  and  forming  an  abscess,  at  once  escapes  on  the 
surface. 

An  ulcer  is  an  open  wound  or  sore  in  which  there  are  present 
certain  conditions  tending  to  prevent  it  undergoing  the  natural 
process  of  repair.  Of  these,  one  of  the  most  important  is  the 
presence  of  pathogenic  bacteria,  which  by  their  action  not  only 
prevent  healing,  but  so  irritate  and  destroy  the  tissues  as  to  lead 
to  an  actual  increase  in  the  size  of  the  sore.  Interference  with 
the  nutrition  of  a  part  by  oedema  or  venous  congestion  may 
impede  healing ;  as  may  also  induration  of  the  area  surrounding 
an  ulcer,  by  preventing  the  contraction  which  is  such  an  import- 
ant factor  in  repair.  Defective  innervation  such  as  occurs  in 
cases  of  spinal  disease  or  injury,  in  infantile  paralysis,  and  in 
other  nervous  conditions,  also  plays  an  important  part  in  delay- 
ing repair  in  ulcers.  In  certain  constitutional  conditions  too — 
for  example,  Briglit's  disease,  diabetes,  or  syphilis — the  vitiated 
state  of  the  tissues  is  an  impediment  to  repair.  Mechanical 
causes  such  as  unsuitable  dressings  or  ill-fitting  appliances  may 
also  act  in  the  same  direction. 

Clinical  Examination  of  an  Ulcer. — In  examining  any  ulcer 
we  observe — (1)  Its  base  o\-  Jlonr,  noting  the  presence  or  absence 
of  granulations,  their  disposition,  size,  colour,  vascularity,  and 
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whether  depressed  or  elevated  in  relation  to  the  surrounding 
parts.  (2)  The  duchanje  as  to  quantity,  consistence,  colour, 
composition,  and  odour.  (3)  The  edijes,  noting  particularly 
whether  or  not  the  marginal  epithelium  is  attempting  to  grow 
in  over  the  surface ;  also  their  shape,  regularity,  thickness,  and 
whether  undermined  or  overlapping,  everted  or  depressed.  (4) 
The  surrounding  tissues  as  to  whether  they  are  congested, 
oedematous,  inflamed,  indurated,  or  othermse.  (5)  Whether  or 
not  there  is  pain  or  tenderness  in  the  raw  surface  or  its  surround- 
ings. (6)  The  of  the  hodij  on  which  it  occurs,  because 
certain  ulcers  have  special  seats  of  election — for  example,  the 
varicose  ulcer  in  the  front  of  the  leg,  the  perforating  ulcer  on 
the  foot,  and  so  on. 

The  Healing  Sore. — When  a  portion  of  skin  has  been  excised 
aseptically — for  example,  in  skin-grafting  or  in  removing  a  small 
cutaneous  tumour — the  raw  surface  left  is  soon  covered  over  with 
a  layer  of  coagulated  blood  and  lymph.  In  the  course  of  a  few 
days  this  is  replaced  by  the  growth  of  granulations,  which  are 
of  uniform  size,  of  a  pinkish-red  colour,  and  moist  with  a  slight 
serous  exudation  containing  a  few  dead  leucocytes.  They  grow 
until  they  reach  the  level  of  the  surrounding  skin,  and  so  fill  the 
gaj)  \vith  a  fine  velvety  mass  of  granulation  tissue.  At  the 
edges  the  young  epithelium  may  be  seen  spreading  in  over  the 
granulations  as  a  fine  bluish-white  pellicle,  which  gradually 
covers  in  the  sore,  becoming  paler  in  colour  as  it  thickens,  and 
eventually  forming  the  smooth,  non-vascular  covering  of  the 
cicatrix.  There  is  neither  pain  nor  fever,  and  the  surrounding 
parts  are  healthy. 

This  may  be  taken  as  the  ideal  form  of  ulcer,  and  may  con- 
veniently be  used  as  a  type  with  which  to  comjiare  the  ulcers 
seen  at  the  bedside,  so  that  we  may  determine  how  far,  and  in 
what  particulars,  these  differ  from  the  type  ;  and  that  we  may 
in  addition  recognise  the  conditions  which  have  to  be  counter- 
acted before  they  assume  the  characters  of  the  tyi)ical  healing 
sore. 

For  purposes  of  contrast  we  may  look  at  the  characters  of  an 
ulcer  in  which  bacterial  infection  has  taken  place.  Suppose  our 
skin-grafting  wound  become  infected  with  virulent  pyogenic 
Ijacteria,  the  effused  blood  and  serum  undei-go  sejjtic  changes 
and  are  converted  into  pus.  No  attcmi)t  at  the  formation  of 
granulation  tissue  is  made,  and  the  base  of  the  ulcer  becomes 
red  and  irritable,  is  bathed  in  thin  yellow  or  grumous  pus,  and 
pr{)l)alily  tissue  necrosis  takes  place  here  and  there;  and  small 
sloughs  form. 
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The  discharge  is  jji-ofuse,  thin,  acrid,  and  ofi'ensive,  and  con- 
sists of  pus,  broken-down  blood-clot  and  sloughs.  The  edges 
are  inflamed,  irregular  and  ragged,  showing  no  sign  of  growing 
epithelium, — on  the  contrary,  the  sore  may  be  actually  increasing 
in  area  by  the  breaking  -  down  of  the  tissues  at  the  margins. 
The  surrounding  parts  are  in  a  state  of  inflammation — hot,  red, 
swollen,  and  oedematous ;  and  there  is  pain  and  tenderness  both 
in  the  sore  itself  and  in  the  parts  around. 

Classification  of  Ulcars. — The  nomenclature  of  ulcers  is  at 
present  much  involved  and  gives  rise  to  great  confusion,  chiefly 
for  the  reason  that  no  one  basis  of  classification  has  been 
adopted.  Some  ulcers  are  named  according  to  the  causes  at 
work  in  producing  or  maintaining  them^ — for  example,  the 
traumatic,  the  septic,  and  the  varicose  ulcer ;  some  from  the 
constitutional  dyscrasia  present,  as  the  tuberculous,  the 
syphilitic,  the  gouty,  and  the  diabetic  ulcer ;  and  others  accord- 
ing to  the  condition  in  which  they  happen  to  be  when  seen  by 
the  surgeon,  such  as  the  weak,  the  inflamed,  the  callous,  and 
the  healing  ulcer. 

So  long  as  we  retain  many  of  these  names  it  will  be  im- 
possible to  find  a  single  basis  for  classification ;  and  yet  many 
of  the  terms  are  so  convenient,  so  descriptive,  and  so  generally 
understood  that  it  is  undesirable  to  abolish  them.  We  must 
therefore  remain  content  with  a  clinical  arrangement  of  ulcers — 
it  cannot  be  called  a  classification, — considering  any  given  ulcer 
from  two  points  of  view:  first,  its  cause,  and  second,  its  j^resent 
condition.  This  method  of  studying  ulcers  has  the  practical 
/  advantage  that  it  furnishes  us  with  the  main  indications  for 

treatment  as  well  as  for  diagnosis, — the  cause  must  be  removed, 
and  the  condition  so  modified  as  to  convert  the  ulcer  into  an 
aseptic  healing  sore. 

A.  Arrangement  of  Ulcers  according  to  their  Cause. — It 
has  already  been  indicated  that  the  main  cause  of  ulceration  is 
the  action  of  pyogenic  bacteria,  and  that  in  addition  there  is 
usually  some  other  factor  present  which  determines  the  special 
characters  of  the  ulcer  and  the  clinical  variety  to  which  it 
belongs. 

Ulcers  due  to  Traumatism. — Traumatism  in  the  form  of  a 
crush  or  bruise  is  a  frequent  cause  of  ulcer  formation,  acting 
either  by  directly  destroying  the  skin,  or  by  so  diminishing 
its  vitality  that  it  is  rendered  a  suitable  soil  for  bacteria.  If 
these  gain  access,  in  the  course  of  a  few  days  the  damaged 
area  becomes  of  a  greyish  colour,  large  blebs  form  over  it, 
and  the  skin  dies  and  separates,  leaving  a  raw  surface  with 
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feeble  granulations  and  portions  of  sloughy  tissue  adherent 
to  it. 

Burns  and  Scalds  act  in  a  similar  way.  Exposure  to  the 
Ili3ntgen  rays  has  been  followed  by  a  severe  form  of  sloughing 
ulceration. 

Tlie  Pressure  of  improperly-padded  splints  or  other  appliances 
may  so  far  interfere  wth  the  local  circulation  of  the  part 
pressed  upon  that  an  ulcer  is  formed.  This  is  most  liable  to 
occur  in  patients  who  suffer  from  some  nerve  lesion — such,  for 
example,  as  infantile  paralysis,  or  injury  of 
the  spinal  cord  or  nerve-trunks.  S2:>lint- 
prcssure  sores  are  situated  over  bony 
prominences,  such  as  the  malleoli,  the  con- 
dyles of  the  femur  or  humerus,  the  head 
of  the  fibula,  the  dorsum  of  the  foot,  or 
the  base  of  the  fifth  metatarsal  bone.  On 
removing  the  splint  the  skin  of  the  part 
l»ressed  upon  is  found  to  be  of  a  red  or 
l)ink  colour,  with  a  pale  grey  patch  in  the 
centre,  which  eventually  sloughs  and  leaves 
an  ulcer. 

Similar  ulcers  are  occasionally  produced 
artificially  by  malingerers  and  hysterical 
subjects. 

Pressure  also  plays  a  part  in 
the  production  of  bed-sores. 

Ulcers  due  to  Imperfect  Cir- 
culation.— -Imperfect  circulation 
is  an  important  causal  factor  in 
ulceration,  especially  when  it  is 
the  venous  retimi  which  is  de- 
fective. This  is  best  illustrated 
in  the  so-called  leg  ulcer,  which 

occurs  almost  invariably  on  the  front  and  inner  aspects  of 
the  lower  third  of  the  leg.  At  this  point  the  anastomosis 
between  the  superficial  and  deep  veins  of  the  leg  is  less 
free  than  elsewhere,  so  that  the  extra  stress  thrown  upon 
the  surface  veins  interferes  with  the  nutrition  of  the  skin 
(Hilton).  The  importance  of  this  factor  in  the  causation 
of  such  ulcers  is  evidenced  by  the  fact  that  all  methods 
of  treatment  arc  unavailing  unless  the  i)atient  be  confined 
to  bed  and  the  limb  elevated.  In  a  consideraljle  miniber  of 
cases,  but  by  no  means  in  all,  this  form  of  ulcer  is  associated 
with  the  presence  of  varicose  veins,  and  in  such  cases  it  is  spoken 


Fia.  12. — Clii'onic  Ulcer  of  Leg  as- 
sociated with  Varicose  Veins. 
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of  as  the  varicose  ulcer  (Fig.  12).  Any  slight  injury  or  irritatiou 
of  the  devitalised  area  is  liable  to  perniit  of  septic  infection  and 
lead  to  ulceration.  Dermatitis  and  eczema  are  common  in  associa- 
tion with  varicose  veins,  and  the  scratching  or  rubbing  of  the 
part  is  very  liable  to  break  the  surface  and  permit  of  infection. 
Such  ulcers  may  also  originate  in  the  bursting  of  a  small 
peri-phlebitic  abscess. 

Varicose  veins  in  immediate  relation  to  the  base  of  a  large 
chronic  ulcer  usually  become  thrombosed,  and  in  time  are 

reduced  to  fibrous  cords, 
and  therefore  in  such  cases 
haemorrhage  is  not  a  com- 
mon complication.  In 
smaller  and  more  sujDer- 
ficial  ulcers,  however,  the 
destructive  process  is 
liable  to  imjjlicate  the  wall 
of  the  vessel  before  the 
occurrence  of  thrombosis,  • 
and  to  lead  to  profuse  and  often 
dangerous  bleeding. 

These  ulcers  are  at  first  small 
and  superficial,  but  from  want  of 
care,  from  continued  standing  or 
walking,  or  from  injudicious  treat- 
ment, they  gradually  become  larger 
and  deeper.  They  are  not  infre- 
quently multiple,  and  this,  together 
with  their  depth,  may  lead  to 
.their  being  mistaken  for  syphilitic 
ulcers.  The  base  of  the  ulcer  is 
covered  with  imperfectly-formed, 
soft,  cedematous  granulations, 
which  give  off  a  thin  sero-purulejit  discharge.  The  edges 
show  signs  of  slight  inflammation,  and  no  evidence  of  healing. 
The  parts  around  are  usually  pigmented  and  slightly  ojde- 
matous,  and  as  a  rule  there  is  little  jjain.  This  variety  of 
ulcer  is  particularly  prone  to.  pass  into  the  condition  known  as 
callous. 

In  anaemic  patients,  especially  young  girls,  ulcers  are  occa- 
sionally met  with  which  have  many  of  the  clinical  characters 
of  those  associated  with  imperfect  venous  return.  They  are 
very  slow  to  heal,  and  tend  to  pass  into  the  condition  known 
as  weak. 


Fig.  13. — Tropliic  Ulcers  of  Fingers 
Ibllowing  Division  of  Median 
Nerve  above  Wrist. 
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Ulcers  due  to  Interference  ivitli  Nerve-mpj>lij. — Any  inter- 
ference with  the  nerve -supply  of  the  superficial  tissues  pre- 
disposes to  ulceration.  For  example,  ivupliic  ulcers  are  liable 
to  occur  in  injuries  or  diseases  of  the  spinal  cord,  in  cerebral 
paralysis,  in  limbs  weakened  by  infantile  paralysis,  in  ascend- 
ing or  peripheral  neuritis,  or  after  injuries  of  nerve- trunks 
(Fig.  13).  It  is  believed  by  some  that  the  common  chronic 
ulcer  of  the  leg  is  dependent  upon  altered  trophic  innervation, 
as  well  as  upon  changes  in  the  venous  circulation. 

The  acute   bed-sore   is  a  very   rapidly  progressing  form 


Fic.  14. — Perforating  Ulcer  oii  the  Foot  of  a  woman  ajl.  02,  who 
.suffered  from  Diabetes. 

of  ulceration,  often  amounting  to  gangrene,  of  i)ortions  of  skin 
exposed  to  i)ressure  after  having  had  their  trophic  nerve-sui)ply 
interfered  with. 

The  ordinary  ])7'essure  hed-sore,  altlK)Ugh  not  necessarily 
associated  with  defective  nerve-supply,  may  be  so. 

The  perforatinfi  ulcer  of  the  foot  is  a  peculiar  type  of  sore 
which  occurs  in  assr)ciatioii  with  the  dift'ei'cnt  forms  of  iierii)lu'ra] 
neuritis,  and  with  various  lesioiis  of  the  brain  and  s]iinal  cord, 
such  as  general  paralysis,  locomotor  ataxia,  or  syi-ingo-myclia. 
It  alsf)  occurs  in  ]i!iti(!nts  suffering  from  glycosnria  (l''ig.  11). 
Perforating  ulcer  is  met  with  most  frequently  under  the  head  of 
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the  metatarsal  bone  of  the  great  toe.  A  callosity  forms,  and 
suppuration  occurs  under  it,  the  pus  escaping  through  a  small 
hole  in  the  centre.  So  long  as  the  patient  continues  to  go 
about,  the  process  slowly  and  gradually  spreads  deeper  and 
deeper,  till  eventually  the  bone  or  joint  is  reached,  and  becomes 
implicated  in  the  destructive  process — hence  the  term  "  perforat- 
ing ulcer."  The  Hexor  tendons  are  sometimes  destroyed,  the  toe 
being  dorsiflexed  by  the  unopposed  extensors.  The  depth  of  the 
track  being  so  disproportionate  to  its  superficial  area,  the 
condition  closely  simulates  a  tuberculous  sinus  for  which  it  is 
liable  to  be  mistaken.  The  raw  surface  is  absolutely  insensitive, 
so  that  the  probe  can  be  freely  employed  without  the  patient 
even  being  aware  of  it  or  suftering  the  least  discomfort — a 
significant  fact  in  diagnosis.  The  cavity  is  filled  with  effete  and 
decomposing  epidermis  which  has  a  most  offensive  odour.  The 
chronic  and  intractable  character  of  these  ulcers  is  due  to  inter- 
ference with  the  trophic  nerve-supply  to  the  parts,  and  to  the 
fact  that  the  epithelium  of  the  skin  grows  in  and  lines  the  track 
leading  down  to  the  deepest  part  of  the  ulcer  and  so  prevents 
closure.  While  they  are  commonest  on  the  sole  of  the  foot  and 
other  parts  subjected  to  pressure,  perforating  ulcers  are  met 
with  on  the  sides  and  dorsum  of  the  foot  and  toes,  on  the  hands, 
and  on  other  parts  where  no  pressure  has  been  exerted.  It  is 
to  be  borne  in  mind  that  ulcers  occur  in  the  foot  under  callosities 
independently  of  any  nerve  lesion.  Although  very  slow  to  heal, 
they  do  not  show  the  same  tendency  to  burrow  and  persist  as 
the  perforating  ulcer  does. 

Ulcer's  due  to  Constitutional  Causes. — Various  constitutional 
dyscrasiae  favour  the  production  of  ulcers  by  diminishing  the 
power  of  resistance  in  the  tissues.  In  some  cases  the  tissue 
Aveakness  results  from  the  action  of  a  specific  pathogenic 
virus,  as  in  tuberculosis,  syphilis,  or  leprosy ;  while  in  others, 
so  far  as  we  at  present  know,  it  depends  on  impiuities  or  de- 
ficiencies of  the  blood,  as  in  diabetes,  Bright's  disease,  scurvy, 
and  gout. 

The  tuberculous  idcer  so  often  seen  in  the  neck,  in  the  vicinity 
of  joints,  or  over  the  ribs  and  sternum,  usually  results  from  the 
bursting  through  the  skin  of  a  tuberculous  abscess.  The  base 
is  soft,  pale,  and  covered  with  feeble  granulations  and  grey 
shreddy  sloughs.  The  edges  are  of  a  dull  blue  or  j^urple  colour, 
and  gradually  thin  out  towards  their  free  margins,  and  in  addition 
are  characteristically  undermined,  so  that  a  [irobe  can  be  passed 
for  some  distance  between  the  Hour  of  the  ulcer  and  the  thinned- 
out  edges.    Thin,  devitalised  tags  of  skin  often  stretch  from  side 
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to  .side  of  the  ulcer.  The  outline  is  irregular ;  small  perforations 
often  occur  through  the  skin,  and  a  thin,  watery  discharge, 
containing  grey  shreds  of  tuberculous  debris,  escapes. 

The  sijpIiUitic  ulcer  is  usually  formed  by  the  breaking  down  of 
a  cutaneous  or  subcutaneous  gumma.  It  is  at  first  covered  Ijy  a 
tough  greyish  slough,  compared  to  "wash 
leather,"  which  slowly  separates  and  leaves 
a  more  or  less  circular,  deep,  punched-out 
gap  which  shows  a  Tew  feeble  unhealthy 
granulations  and  small  sloughs  on  its  floor. 
The  edges  are  raised  and  indurated  ;  and 
the  discharge  is  thick,  glairy,  and  peculiarly 
oftensive.  The  parts  around  the  ulcer  are 
congested  and  of  a  dark  -  brown  colour. 
There  are  usually  several  such  ulcers 
together,  and  as  they  tend  to  heal  at  one 
part  while  they  spread  at  another,  the 
afiected  area  assumes  a  sinuous  or  ser- 
piginous outline.  Syphilitic  ulcers  may  be 
met  with  in  any  part  of  the  body,  but  are 
most  frequent  in  the  upper  part  of  the  leg 
(Fig.  15),  especially  around  the  knee-joint 
in  women,  and  over  the  ribs  and  sternum. 
On  healing  they  usually  leave  a  depressed 
cicatrix. 

The  scorbutic  ulcer  occurs  in  patients 
suffering  from  scurvy,  and  is  characterised 
chiefly  by  its  marked  tendency  to  bleed. 

In  jpiitij  jtatients  small  ulcers  which  are 
exceedingly  irritable  and  [jainful  are  liable 
to  occur. 

Other  ulcers  related  to  si)ecial  morbid 
diatheses  need  not  be  specified  here. 

Ulcers  associated  with  Mal'ujnant  Dis- 
ease.— Certain  malignant  tumours,  such  as 
scirrhus  of  the  breast,  epithelioma  of  the 
tongue  or  li[),  and  some  sarcomata, 
fre(|uently  invade  the  skin  or  mucous 
membrane,  and  appear  on  the  surface  as 
open,  vascular  sores.  These 
malignant  ulcers,  but  as  they  i 

nature  from  all  other  forms  of  ulcers,  and  call  for  totally 
different  treatment,  it  is  best  to  consider  them  along  with 
the  tumours  with  which  they  are.  associated.    Kodent  ulcer. 


Fig.  15. — Uluei'.s  of  Leg 
in  a  [iiitieiit  siiU'eriiig 
IVniu    I  iilicritod  Sy- 


arc  .sometimes  sjioken  of  as 
ire  cs.sentially  dilleront  in  their 
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which  is  one  form  of  cancer  of  the  skin,  will  be  discussed 
with  tumours  of  ,the  skin.  It  will  be  pointed  out  later  that 
certain  inflammatory  ulcers  are  liable  to  become  the  seat  of 
malignant  disease. 

B.  Arrangement  of  Ulcers  according  to  their  Condition. 
— Having  arrived  at  an  oi)inion  as  to  the  cause  of  a  given  ulcer, 
and  placed  it  in  one  or  other  of  the  preceding  groups,  the  next 
question  to  ask  one's  self  is,  "In  what  condition  do  I  find  it  at  the 
present  moment  1 " 

For  practical  purposes  it  may  be  said  that  any  ulcer  is  in  one 
of  three  states — healing,  stationary,  or  spreading ;  although  it  is 
not  uncommon  to  find  healing  going  on  at  one  part  while  the 
ulcer  is  extending  at  another. 

The  Hecdimj  Ulcer. — The  process  of  healing  in  an  ulcer  has 
already  been  studied,  and  we  have  learned  that  it  takes  place  by 
the  formation  of  granulation  tissue,  which  becomes  converted 
into  fibrous  tissue,  and  is  covered  over  by  epithelium  growing  in 
from  the  adjacent  skin  edges. 

Those  that  are  stationary — that  is,  neither  healing  nor  spread- 
ing— may  be  in  one  of  several  conditions. 

The  Weak  Condition. — Any  ulcer  may  get  into  a  weak  state 
from  receiving  a  blood-supply  which  is  defective  either  in  quantity 
or  in  quality.  The  granulations  on  the  base  are  small  and 
smooth,  and  of  a  pale  yellow  or  grey  colour.  The  discharge  is 
small  in  amount,  and  consists  only  of  thin  serum  and  a  few  pus 
cells.  This  dries  on  the  edges  and  forms  scabs  which  interfere 
with  the  growth  of  epithelium. 

Should  the  part  become  oedematous  either  from  general 
causes,  such  as  heart,  kidney,  or  liver  disease,  or  from  local 
causes,  such  as  varicose  veins,  the  granulations  share  in  the 
oedema,  and  a  large  quantity  of  thin,  serous  discharge  escapes, 
but  no  healing  talccs  place. 

The  excessive  use  of  moist  dressings  leads  to  a  third  variety 
of  weak  ulcer — namely,  one  in  which  the  granulations  become 
large,  soft,  pale,  and  flabby,  projecting  beyond  the  level  of  the 
skin  and  overlap^jing  the  edges,  which  become  pale  and  sodden 
and  cease  to  grow.  This  constitutes  what  is  popularlj^  known 
as  "proud  flesh."  The  same  condition  may  arise  when  indura- 
tion around  prevents  contraction  of  the  sore. 

The  Ca/loris  Condition. — This  condition  is  usually  met  with  in 
ulcers  on  the  lower  third  of  the  leg,  and  is  often  associated  with 
the  presence  of  varicose  veins.  The  want  of  healing  is  mainly 
due  to  impeded  venous  return  and  to  the  a-dematous  and 
indurated  condition  of  the  parts  around.    This  induration  of 
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the  surrounding  tissues  results  from  coagulation  and  partial 
organisation  of  the  infiamniatory  effusion,  and  prevents  the 
necessary  contraction  of  the  sore.  The  base  of  a  callous  ulcer 
lies  at  some  distance  below  the  level  of  the  swollen,  thickened, 
and  white  edges,  and  presents  a  glazed  appearance,  such  granu- 
lations as  are  present  being  unhealthy  and  irregular.  The 
characteristic  discharge  is  a  thin,  serous  fluid,  mixed  with  pus, 
and  having  a  foul  odour.  Unless  when  inflamed,  pain  is  not  a 
prominent  feature.  The  suff'erers  from 
this  variety  of  ulcer  are  chiefly  met  with 
in  hospital  practice. 

The  prolonged  hyperemia  of  the 
tissues  in  relation  to  a  callous  ulcer  of 
the  leg  often  leads  to  peculiar  changes 
in  the  underlying  bones.  The  peri- 
osteum is  abnormally  thick  and 
vascular,  the  superficial  layers  of  the 
bone  become  injected  and  porous,  and 
the  bones,  as  a  whole,  are  thickened. 
In  the  macerated  bone  "  the  surface  is 
covered  with  irregular,  stalactite  -  like 
processes  or  foliaceous  masses,  which,  to 
a  certain  extent,  follow  the  line  of 
attachment  of  the  interosseus  membrane 
and  of  the  intermuscular  septa  "  (Cath- 
cart)  (Fig.  16).  When  the  whole  thick- 
ness of  the  soft  tissues  is  destroyed 
by  the  ulcerative  process,  the  area  of 

bone  which  comes  to  form  the  base  of 
,1       ,  .    ,  r,  ,  1      Fia.  16. — Tibia  and  Fibula, 

the  ulcer  projects  as  a  flat,  porous  node.      i^],Mmg  the  Clmnges 

In  cour.se  of  time  the  ulcer  eats  its      associated  witli  Chronic 
way  into  the  bone,  and  produces  de-      Ulcer  of  the  Leg. 
pressions  or   erosions  on   its  surface.    (M„se,„n  of  Royal  College  of 
These  changes  have  often  been  mistaken       amgooius,  Edinburgii.) 
for  primary  disease  in  the  bone. 

The  irritable  condition  is  met  with  in  ulcers  which  occur,  as 
a  rule,  just  above  the  external  malleolus  in  women  of  neurotic 
temperament.  They  are  small  in  size  and  have  prominent 
granulations,  and  by  the  aid  of  a  probe  points  of  excessive 
tenderness  may  be  discovered.  These,  Hilton  believed,  corre- 
s[)ond  to  exposed  nerve  filaments. 

Ukerx  wkirk  are  xpreadinff  may  be  mot  with  in  one  of  several 
conditions. 

The  Injlamed  Condition. — Any  ulcer  may  become  acutely 
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inflamed  from  the  access  of  fresh  organisms,  aided  by  mechanical 
irritation  from  trauma,  ill-fitting  splints  or  bandages,  or  want 
of  rest,  or  from  chemical  irritants  such  as  strong  antiseptics. 
The  best  clinical  example  of  an  inflamed  ulcer  is  the  venereal 
soft  sore.  The  base  of  the  ulcer  becomes  red  and  angry-looking, 
the  granulations  disaj^pear,  and  a  copious  discharge  of  thin, 
yellow  pus,  mixed  \Adth  blood,  escapes.  Sloughs  of  granulation 
tissue  or  of  connective  tissue  may  form.  The  edges  become  red, 
ragged,  and  everted,  and  the  ulcer  increases  in  size  by  spreading 
into  the  inflamed  and  cedematous  surrounding  tissues.  Such 
ulcers  are  frequently  multij^le.  Pain  is  a  constant  symptom, 
and  is  often  severe,  and  there  is  usually  some  constitutional 
disturbance. 

The  phaged(Biiic  condition  is  the  result  of  an  ulcer  being 
infected  with  specially  virulent  bacteria.  It  often  occurs  in 
syphilitic  ulcers,  and  leads  to  a  very  rapid  and  destructive 
infiltration  of  the  surrounding  tissues,  with  the  formation  of 
sloughs  and  much  pus.  It  is  also  met  with  in  the  throat  in 
some  cases  of  scarlet  fever,  and  may  give  rise  to  fatal  hEemoi-- 
rhage  by  ulcerating  into  large  blood-vessels.  All  the  signs  of 
inflammation,  both  local  and  constitutional,  are  present  to  a 
marked  degree. 

Treatment  of  Ulcers. — The  prompt  and  patient  treatment  of 
ulcers  is  a  matter  of  great  practical  importance.  An  ulcer  is  not 
only  an  immediate  cause  of  suSering  to  the  patient,  crippling  and 
incapacitating  him  for  his  work,  but  is  a  distinct  and  constant 
menace  to  his  health :  the  prolonged  discharge  reduces  his 
strength  ;  the  open  sore  is  a  possible  source  of  infection  by  the 
organisms  of  suppuration,  erysipelas,  or  other  specific  diseases. 
Phlebitis,  with  formation  of  septic  emboli,  leading  to  pytemia,  is 
liable  to  occur  ;  and  in  old  persons  it  is  not  uncommon  for  ulcers 
of  long  standing  to  become  the  seat  of  cancer.  In  addition,  the 
offensive  odour  of  many  ulcers  renders  the  patient  a  source  of 
annoyance  and  discomfort  to  others. 

Principles  of  Treatment  applicable  to  all  Ulcers.  —  The 
primary  object  of  treatment  in  any  ulcer  is  to  bring  it  into 
the  condition  of  a  healing  sore.  When  this  has  been  eft'ected 
nature  will  do  the  rest,  provided  extraneous  sources  of  irritation 
be  excluded. 

Rest  is  an  essential  condition  to  the  repair  of  all  ulcers,  and 
is  best  secured  by  confining  the  patient  to  bed.  Elevation  of 
the  part  to  facilitate  the  venous  return  is  also  most  important. 
The  limb  should  be  placed  on  pillows,  or  the  foot  of  the  bed 
raised  upon  blocks,  so  that  the  ulcer  lies  at  a  higher  level 


TREATMEN*T^  (5P %]^jMs?'^  RIOINO  79 

than  the  heart.  These  m'easlti-es'  <*tf 'ilhy^sirtii5^"iJi-iii&'Q'«(!(^i?age 
the  absorption  of  inflammatory  exudation  around  the  ulcer,  and 
this  may  he  aided  by  massage.  In  certain  varieties  of  ulcers 
associated  with  altered  trophic  innervation,  nerve-stretching  has 
been  employed  with  advantage. 

The  use  of  elastic  pressure  or  of  strapping  also  accelerates 
the  removal  of  exudation  around  ulcers,  and  so  facilitates  the 
contraction  of  the  sore. 

The  removal  of  all  sources  of  irritation,  such  as  unsuitable 
dressings,  ill-fitting  splints,  irritating  applications,  and,  above 
all,  septic  organisms  and  their  products,  is  imperative. 

A  septic  ulcer  must  be  thoroughly  disinfected  by  washing 
not  only  the  open  surface,  but  also  the  skin  for  some  distance 
around  it,  with  an  antiseptic  lotion,  such,  for  example,  as  lysol 
(1  in  100),  to  remove  grease,  and  then  with  Lister's  strong 
solution  or  carbolic  lotion  (1  in  20).  Hair-covered  parts  should 
be  shaved.  The  raw  surface  should  then  be  swabbed  over  with 
undiluted  carbolic  acid  or  sprayed  with  peroxide  of  hydrogen. 
If  the  granulations  are  oedematous  and  unhealthy,  they  may  be 
removed  with  a  sharp  spoon.  An  antiseptic  dressing  is  then 
applied,  and  changed  daily  till  the  wound  assumes  a  healthy 
appearance. 

As  the  patient's  health  is  below  par,  good  nourishing  food, 
tonics,  and  general  hygienic  treatment  are  indicated. 

By  paying  attention  to  these  general  rules,  and  by  employing 
certain  special  measures  in  different  varieties  of  ulcers,  the 
conditions  of  a  healing  sore  will  be  obtained. 

Management  of  a  Healing  Sore. — Perhaps  the  best  dressing 
to  apply  to  a  healing  sore  is  a  layer  of  Lister's  perforated  oiled- 
silk  protective.  This  is  made  to  cover  the  raw  surface  and  the 
skin  for  about  a  quarter  of  an  inch  beyond  the  margins  of  the 
sore.  Over  this  three  or  four  thicknesses  of  sterilised  gauze, 
wrung  out  of  boracic  lotion  or  sterilised  water,  are  applied,  and 
covered  by  a  pad  of  antiseptic  absorbent  wool.  A  splint  is  ap- 
plied to  ensure  rest,  and  the  part  is  elevated  to  avoid  congestion. 

The  dressing  may  be  renewed  every  two  or  three  days,  and 
care  must  be  taken  to  avoid  any  rough  handling  of  the  sore. 
Any  discharge  which  lies  on  the  surface  should  be  removed  by 
a  gentle  stream  of  lotion  rather  than  by  wiping.  The  area 
around  the  sore  .should  be  carefully  cleansed  before  the  fresh 
dressing  is  applied. 

In  some  cases  healing  goes  on  more  rapidly  under  a  dressing 
of  weak  boracic  ointment  (one  quarter  the  strength  of  the 
pharmacopoeial  preparation). 
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Dusting  powders  and  poultice  dressings  are  best  avoided  in 
the  treatment  o£  healing  sores. 

Treatment  of  Special  Varieties  of  Ulcers. — Before  begin- 
ning to  treat  a  given  ulcer  two  questions  have  to  be  answered— 
first,  What  are  the  causal  conditions  present  ?  and  second,  In 
what  condition  do  I  iind  the  ulcer  1 — in  other  words,  In  what 
particulars  does  it  diflfer  from  a  healthy  healing  sore  1 

If  the  cause  be  a  local  one,  it  must  be  removed ;  if  a  con- 
stitutional one,  means  must  be  taken  to  counteract  it.  This 
done,  the  condition  of  the  ulcer  must  be  so  modified  as  to  bring 
it  into  the  state  of  a  healing  sore,  after  Avhich  it  will  be  managed 
on  the  lines  already  laid  down. 

Treatment  in  relation  to  the  Cause  of  the  Ulcer. — 2'rmc- 
matic  Group.  —  The  -propliylaxis  of  these  ulcers  consists  in 
rigidly  excluding  bacteria,  by  cleansing  crushed  or  bruised  parts 
with  antiseptic  lotions,  and  applying  sterilised  dressings  and 
properly -adjusted  splints.  These  measures  will  often  prevent  a 
grossly -injured  portion  of  skin  sloughing,  and  wiU  ensure  its 
asepticity  should  it  do  so.  In  the  event  of  the  skin  giving 
way,  the  same  form  of  dressing  should  be  continued  till 
the  slough  has  separated  and  a  healthy  granulating  surface 
is  formed.  The  protective  dressing  appropriate  to  a  healing 
sore  is  then  substituted.  Pressure  sores  are  treated  on  the  same 
lines. 

The  treatment  of  hums  and  scalds  will  be  described  later. 

In  the  case  of  idcers  due  to  interference  wiih  the  venous 
return,  the  primary  indication  is  to  elevate  the  limb  to  facili- 
tate the  free  flow  of  the  blood  in  the  veins.  Should  varicose 
veins  be  present,  the  question  of  operative  treatment  must  be 
considered. 

When  an  imperfect  nerve  -  su2)pl>/  is  the  main  factor  under- 
lying ulcer  formation,  prophylaxis  is  the  chief  consideration. 
In  patients  suffering  from  spinal  injuries  or  diseases,  cerebral 
paralysis,  or  affections  of  the  peripheral  nerves,  all  sources  of 
irritation,  such  as  ill  -  fitting  splints,  tight  bandages,  moist 
applications,  and  hot  bottles,  should  be  avoided.  Any  part 
liable  to  pressure,  from  the  position  of  the  patient  or  otherwise, 
must  be  carefully  protected  by  pads  of  wool,  air-cushions,  or 
water-bags,  and  must  be  kejjt  absolutely  dry.  The  skin  should 
be  hardened  by  daily  applications  of  methylated  spirit. 

Should  an  ulcer  form  in  spite  of  these  precautions,  the 
mildest  and  least  irritant  antiseptics  must  be  employed  for 
bathing  and  dressing  it,  and  as  far  as  possible  all  dressings 
should  be  dry. 
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The  perforatinfi  ulcer  of  the  foot  calls  for  special  treatment. 
To  avoid  pressure  on  the  sole  of  the  foot,  the  patient  must  be 
confined  to  bed.  As  the  main  local  obstacle  to  healing  is  the 
down -growth  of  epithelium  along  the  sides  of  the  ulcer,  this 
must  be  removed  by  the  knife  or  sharp  spoon.  The  base  also 
should  be  excised,  and  any  bone  which  may  have  become 
involved  should  be  gouged  away  so  as  to  leave  a  healthy  and 
vascular  surface.  The  cavity  thus  formed  is  stuffed  Avith  iodo- 
form gauze  and  encouraged  to  heal  from  the  bottom.  After  the 
ulcer  is  healed,  the  patient  should  wear  in  his  boot  a  thick  felt 
sole  with  a  hole  cut  out  opposite  the  situation  of  the  cicatrix. 
When  a  joint  has  been  opened  into,  the  difficulty  of  thoroughly 
getting  rid  of  aU  unhealthy  and  infected  granulations  is  so  great 
that  amputation  may  be  advisable ;  but  it  is  to  be  remembered 
that  the  ulcer  sometimes  recurs  in  the  stump  when  pressure  is 
put  upon  it. 

Stretching  of  the  plantar  nerves  has  been  successful  in 
hastening  the  healing  of  perforating  ulcers  (Chipault). 

The  treatment  of  any  nervous  disease  or  glycosuria  which 
may  coexist  is,  of  course,  indicated.  The  ulcer  which  forms 
in  relation  to  callosities  on  the  sole  of  the  foot  is  treated  by 
paring  away  all  the  thickened  skin  after  softeni'iig  it  with  soda 
fomentations,  removing  the  unhealthy  granulations,  and  applying 
stimulating  dressings. 

Treatment  of  Ulcere  due  to  Constitutional  Causes. — When 
ulcers  are  associated  with  such  constitutional  diseases  as  diabetes, 
Bright's  disease,  scurvy,  or  gout,  these  must  be  treated  on  general 
principles. 

Tuberculous  and  syphilitic  patients  must  also  receive  the 
appropriate  medicinal  and  dietetic  treatment  for  their  general 
conditions. 

The  tuberculoids  ulcer  calls  for  special  local  treatment.  By 
means  of  knife,  scissors,  or  sharp  spoon,  all  foci  of  tuberculous 
disease,  whether  in  the  skin  or  in  the  deeper  parts,  must  be 
freely  removed,  so  as  to  leave  a  healthy  surface  from  which 
granulations  may  spring  up.  Should  the  raw  surface  left  be 
extensive  and  likely  to  result  in  an  unsightly  scar,  much  benefit 
may  result  from  skin-grafting. 

In  some  cases  the  area  involved  is  so  extensive  that  the 
surgeon  may  hesitate  to  excise  it  bodily.  The  alternative  is 
to  clij)  or  scrape  away  all  grossly-diseased  tissue  and  granula- 
tions, to  slit  up  all  sinuses,  and  then  to  purify  everything  with 
undilut(>d  carbolic  acid.  Iodoform  is  held  in  high  esteem  as 
an  ag(!iit  which  counteracts  tlic  tubercle  liaeillns  and  its  products.- 

VOU  [— G 
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Ill  many  cases  marked  benefit  has  followed  treatment  by  the 
X-rays. 

The  healing  of  such  sores  is  often  slow  and  tedious,  and 
experience  shows  that  frequent  changes  in  the  dressings  emjjloyed 
are  often  beneficial. 

Tlie  Syphilitic  Ulcer.  —  No  ulcerative  process  responds  so 
readily  to  medicinal  treatment  as  the  syphilitic  ulcer  does  to 
full  doses  of  iodide  of  potassium  and  mercury,  and  the  local 
application  of  black  wash.  When  the  ulceration  has  lasted  for 
a  long  time,  however,  and  is  widespread  and  deej),  the  duration 
of  treatment  is  materially  shortened  by  a  thorough  scraping 
with  the  sharp  spoon. 

Treatment  in  relation  to  the  Condition  of  the  Ulcer. — 
Ulcers  ill.  a  Weak  Cuvdition.  —  If  the  weak  condition  of  the 
ulcer  be  duo  to  anaemia  or  kidney  disease,  these  aflfections  must 
first  be  treated.  Locally,  the  imperfect  granulations  should  be 
scraped  away,  and  some  stimulating  agent,  such  as  sulphate  of 
zinc  in  the  form  of  red  lotion,  applied  to  the  raw  surface  till 
healthy  granulations  form. 

When  the  condition  has  resulted  from  the  prolonged  use  of 
moist  dressings,  these  must  be  stoj^ped,  the  redundant  granula- 
tions clipped  away  with  scissors,  the  sm-face  rubbed  with  silver 
nitrate  or  sulphate  of  copper  (blue-stone),  and  dry  dressings 
applied. 

When  the  ulcer  has  assumed  the  characters  of  a  healing  sore, 
Thiersch  grafts  may  be  applied  to  hasten  cicatrisation. 

Ulcers  in  a  calloris  condition  call  for  treatment  in  three 
directions — (1)  The  venous  return  must  be  facilitated  by  eleva- 
tion of  the  limb  and  massage.  (2)  The  induration  of  the 
surrounding  parts  must  be  got  rid  of  before  contraction  of  the 
sore  is  possible.  For  this  purpose  the  free  application  of  blisters, 
as  first  recommended  by  Syme,  leaves  little  to  be  desired. 
Liquor  epispasticus  i)ainted  over  the  parts,  or  a  large  fly -blister 
(emplastruin  cantliaridis)  applied  all  round  the  ulcer,  .speedily 
disperses  the  inflammatory  products  which  cause  the  induration. 
Pressure  applied  by  imbricated  strips  of  adhesive  "plaster  or  by 
clastic  bandages  is  less  satisfactory  and  more  troublesome  than 
Syme's  method.  (3)  The  septic  element  in  the  ulcer  must  be 
eliminated.  When  the  ulcer  is  very  foul,  relays  of  charcoal 
poultices  (three  parts  of  linseed  meal  to  one  of  cliarcoal),  main- 
tained for  thirty-six  to  forty-eight  hours,  are  useful  as  a  pre- 
liminary ste]).  The  base  of  the  ulcer  and  the  thickened  edges 
should  then  be  fi-eely  scraped  with  a  sharp  spoon,  and  the 
resulting  raw  surface  sponged  over  with  undiluted  carbolic 
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acid,  after  which  an  antiseptic  dressing  is  applied,  and  changed 
daily  till  healthy  granulations  appear.  When  these  are  slow  to 
form,  the  sore  may  be  stimulated  by  a  dressing  of  boracic  lint 
wrung  out  of  red  lotion  and  covered  with  a  layer  of  gutta-percha 
tissue. 

So  soon  as  the  ulcer  assumes  the  characters  of  a  healing  sore, 
it  should  be  covered  with  Thiersch  skin  -  grafts,  which  form  a 
much  better  cicatrix  than  is  left  when  the  ulcer  is  allowed  to 
heal  without  such  aid. 

A  more  radical  and  very  successful  method  of  treatment 
consists  in  excising  the  whole  ulcer  and  grafting  the  raw 
surface  left. 

Ambulatory  Treatment.  —  When  the  circumstances  of  the 
patient  forbid  his  lying  up  in  bed  the  healing  of  the  ulcer  will 
be  much  delayed.  He  should  be  instrncted  to  take  every  possible 
opportunity  of  placing  the  limb  in  an  elevated  position ;  and 
must  constantly  wear  a  firm  bandage  of  elastic  ivehbing.  This 
webbing  is  porous  and  admits  of  evaporation  of  the  skin  and 
wound  secretions— an  advantage  it  has  over  Martin's  rubber 
bandage.  The  bandage  should  extend  from  the  toes  to  well 
above  the  knee,  and  should  always  be  applied  while  the  patient 
is  in  the  recumbent  position  with  the  leg  elevated,  preferably 
before  getting  out  of  bed  in  the  morning.  Additional  support 
is  given  to  the  veins  if  the  bandage  is  applied  as  a  figure-of-eight, 
after  the  method  suggested  by  Heron- Watson. 

Unnf(Js  hnndar/e — a  bandage  stiffened  with  gelatine — is  useful, 
but  somewhat  inconvenient  for  the  class  of  patients  who  usually 
suffer  from  this  condition. 

An  inflnmtd  ulcer  is  treated  by  rest,  elevation,  and  the 
application  of  moist  antiseptic  and  soothing  dressings.  Ichthyol 
ointment  spread  on  gauze  and  applied  to  the  surrounding  parts 
is  very  soothing. 

The  pkiuicjlvnic  ulcer  is  simply  an  aggravated  form  of  the 
inflamed  variety  produced  by  some  virulent  organism  or  poison, 
and  calls  for  more  energetic  treatment  to  arrest  its  spread,  which 
is  often  rapid  and  destructive.  The  whole  of  the  affected  surface 
may  be  touched  with  the  actual  cautery  at  a  white  heat,  or  the 
surface  may  be  painted  with  pure  carbolic  acid  and  a  dressing 
of  iodoform  gauze  applied. 

The  irritdhle  state  of  an  ulcer  may  depend  upon  constitu- 
tional neurotic  tendencies,  uterine  irregularities,  or  upon  a 
gouty  diathesis,  and  in  treatment  these  must  be  (;ounteracted. 
Locally  the  most  satisfactory  treatment  is  comi)lete  e.xcision 
and  Huksequent  skin-grafting.     Failing  this,   the  use  of  the 
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sharp  spoon,  silver  nitrate,  or  pure  carbolic  acid  may  be 
tried. 

Skin-Grafting. 

The  term  skin-grafting  is  applied  to  certain  procedures  in 
which  portions  of  epithelium  or  skin  are  applied  to  raw  or 
granulating  surfaces  -with  a  view  to  promoting  the  rapid  forma- 
tion of  a  cicatrix  which  is  at  once  strong  and  pliable,  and  which 
does  not  subsequently  tend  to  undergo  contraction. 

The  grafts  may  be  taken  from  the  patient  himself, — on  the 
whole  the  most  satisfactory  source, — from  another  person,  or 
from  one  of  the  lower  animals. 

The  procedure  is  applicable  to  all  forms  of  ulcers  when  in  a 
healthy,  healing  condition,  especially  those  resulting  from  burns, 
severe  crushes,  or  septic  processes  involving  wide  destruction  of 
skin.  It  may  also  be  employed  to  cover  in  the  raw  surfaces 
left  after  the  excision  of  new  gro's\'ths  implicating  the  skin,  or 
of  patches  of  lupus.  In  rectifying  such  defects  as  extroversion 
of  the  bladder,  ectropion  of  the  eyelids,  destruction  of  the  cheek 
or  nose,  and  in  other  plastic  operations  also,  skin-grafting  is 
often  of  value. 

It  is  of  primary  importance  that  the  surface  on  which  the 
grafts  are  placed  should  be  aseptic  and  have  a  good  vascular 
supply.  The  surrounding  tissues  also  must  be  free  of  inflamma- 
tion, oedema,  or  induration. 

The  best  results  are  obtained  when  the  grafts  are  placed  on 
a  fresh  raw  surface.  A  granulating  surface  is  less  satisfactory, 
because  of  the  difficulty  of  ensuring  its  asepticity,  and  on 
account  of  the  tendency  of  a  cicatrix  formed  by  granulation 
tissue  to  undergo  contraction. 

Prej^aration  of  the  Stirface. — For  two  or  three  days  the  ulcer 
and  its  surroundings  should  be  thoroughly  purified,  and  it  is 
often  advantageous  to  paint  the  surface  ^\'ith  pure  carbolic  acid 
daily  during  this  period. 

In  old-standing  ulcers  of  the  leg  it  is  best  to  excise  the  whole 
jilcer,  including  its  edges  and  about  a  quarter  to  half  an  inch  of 
the  surrounding  tissue,  as  well  as  the  underlying  fibrous  tissue. 
In  extensive  ulcers  resulting  from  recent  burns,  it  is  only 
necessary  to  scrape  away  the  superficial  layer  of  the  granulations, 
the  young  fibrous  tissue  underneath  being  conserved,  as  it  is 
sufficiently  vascular  to  nourish  the  grafts  placed  over  it.  There 
is  no  advantage  in  preserving  any  young  epithelium  which  may 
have  formed  round  the  ulcer,  as  this  is  very  liable  to  break 
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down  after  the  grafts  have  miited,  leaving  a  raw  ring  round  the 
newly -formed  cicatrix.  Oozing  can  be  stopped  by  pads  of 
sterilised  gauze  saturated  with  peroxide  of  hydrogen  (10  volumes 
strength),  and  after  the  bleeding  has  ceased  the  excess  of  per- 
oxide solution  is  washed  away  by  a  coj^ious  yet  gentle  stream 
of  tepid  saline  solution.  In  some  cases  pressure  with  a  pad 
of  sterilised  gauze  is  sufficient  to  arrest  the  oozing,  a  layer 
of  oiled  silk  having  been  placed  next  the  wound  to  prevent 
the  gauze  adhering  and  starting  the  bleeding  afresh  when  the 
gauze  is  removed. 

The  part  from  which  the  grafts  are  taken  should  be  disinfected 
as  for  any  other  operation. 

Methods  of  Grafting.  —  The  various  grafting  procedures 
which  have  been  suggested  and  practised  fall  into  three 
groujDS  :  epithelium  -  sowing  ;  epithelium  -  grafting  ;  and  skin- 
grafting  proper. 

By  epithelium  sowing  is  meant  the  scattering  over  a  granulat- 
ing sore  of  free  epithelial  cells  obtained  by  scraping  the  surface 
of  some  other  part  of  the  body.  A  certain  proportion  of  the 
cells  thus  planted  live  and  grow  and  so  help  the  healing  process. 
They  at  the  same  time  seem  to  promote  the  growth  of  the 
marginal  epithelium.  The  resulting  cicatrix,  however,  is  thin 
and  unstable,  and  is  so  liable  to  break  down  that  this  method 
is  not  to  be  recommended. 

Several  different  procedures,  all  of  which  involve  the  trans- 
plantation of  tangible  portions  of  epithelium,  are  included  under 
the  term  epithelium-grafting.  Of  these  the  methods  of  Reverdin, 
Lusk,  and  Thiersch  are  the  most  useful. 

In  Reverdin's  method  a  portion  of  the  patient's  skin  is 
raised  with  the  point  of  a  needle,  and  a  piece  about  the  size  of 
a  .split  pea  removed  with  a  razor  or  a  pair  of  scissors  curved  on 
the  fiat.  The  graft,  which  consists  of  the  epidermis  and  the 
superficial  layers  of  the  rete  mucosum,  is  then  cut  into  fragments 
not  bigger  than  a  pin -head,  and  these  are  planted  over  the 
surface.  As  each  of  these  fragments  has  only  a  potential  growth 
of  about  half  an  inch  in  diameter,  it  is  advisable  to  place  them 
so  that  the  edges  of  the  adjacent  epithelial  islets  which  form 
will  touch  one  another,  and  to  plant  them  near  the  edge  of  the 
nicer,  in  order  that  the  grafted  epithelium  may  blend  with  that 
of  the  margin  and  so  consolidate  the  cicatrix.  Unless  this  is 
done  granulations  grow  uj)  between  the  islets  and  often  destroy 
them.  The  prepuce  removed  from  a  healthy  child  by  circum- 
cision may  be  used  for  Reverdin  grafting. 

The  dressing  consists  of  indjricated  pieces  of  oiled-silk  pro- 
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tective  covered  with  pads  of  asejjtic  gauze  and  absorbent  wool, 
tlie  part  being  immobilised  by  a  suitable  splint.  The  dressing  is 
changed  in  four  or  five  days.  Many  of  the  grafts  disappear 
temporarily,  but  reappear  in  the  course  of  a  few  days  as  thin 
bluish- white  patches  which  gradually  increase  in  size  and  thick- 
ness. Great  care  is  necessary  to  prevent  the  cicatrix  from 
breaking  down  again.  The  application  of  lanoline  or  weak 
boracic  ointment  (a  quarter  the  pharmacojsceial  strength)  pre- 
vents the  young  epithelium  from  cracking,  and  keeps  it  soft 
and  pliable. 

Lust's  method  consists  in  transplanting  to  the  ulcerated 
surface  the  epidermis  from  a  blister,  raised  intentionally  by 
blistering  fluid,  or  taken  from  an  accidental  burn. 

Thiersch's  Method. — For  all  practical  purposes  this  is  the 
procedure  which  yields  the  most  satisfactory  results  and  which 
is  most  generally  applicable.  It  consists  in  transplanting  strips 
of  epidermis,  shaved  from  the  surface  of  the  skin,  the  razor 
jjassiug  through  the  tips  of  the  papillce.  The  grafts  are  most 
conveniently  obtained  from  the  inner  aspect  of  the  thigh  or 
upper  arm,  or  from  the  front  of  the  forearm,  the  skin  in  these 
regions  being  soft,  pliable,  and  comparatively  free  from  hairs. 
They  are  cut  with  a  sharp,  hollow-ground  razor,  or  Thiersch's 
skin-grafting  knife,  the  blade  of  which  is  moistened  with  warm 
saline  solution.  The  skin  is  stretched  aud  kept  flat  and  per- 
fectly steady.  To  ensure  uniform  strips  being  cut  the  razor 
must  be  kept  parallel  with  the  surface,  and  used  with  a 
short,  rapid  sawing  movement.  With  a  little  practice  grafts 
six  or  eight  inches  long  by  one  or  two  inches  broad  can  readily 
be  cut. 

The  strips  of  epithelium  thus  obtained  are  directly  transferred 
to  the  raw  surface  prepared  for  them,  for  which  they  should  be 
made  to  form  a  complete  carpet,  slightly  overlapping  the  edges 
of  the  sore  and  of  one  another. 

Firm  pressure  is  then  made  with  a  pad  of  gauze  over  the 
grafts  to  express  bloofl  and  air-bubbles,  and  to  ensure  accurate 
apijosition.  Some  difference  of  opinion  exists  regarding  the 
best  dressing.  It  would  appear  that  when  the  grafts  are  applied 
to  a  fresh  raw  surface,  and  Avhen  there  is  no  i-eason  to  anticijiate 
any  discharge,  a  dry,  asejjtic  gauze  dressing  is  most  appropriate, 
or  the  same  gauze  smeared  with  sterilised  vaseline.  When  the 
grafts  are  applied  to  a  granulating  surface,  however,  and  when 
there  may  be  doubt  as  to  its  perfect  asepticity,  perforated  jiro- 
tective  should  be  applied. 

The  surface  from  which  the  grafts  have  been  taken  is  covered 
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with  a  dry  gauze  dressing,  or  with  a  dressing  of  picric  acid  such 
as  is  used  for  superficial  burns. 

It  is  often  ditiicult  to  decide  when  the  dressing  should  be 
changed.  In  cases  where  a  dry  dressing  has  been  employed  it 
may  be  left  in  position  for  from  seven  to  ten  days,  by  which 
time  the  grafts  have  united.  It  may  then  be  replaced  by  a 
dressing  of  weak  boracic  ointment  or  lanoline.  When  a  pro- 
tective dressing  is  used  it  must  be  changed  every  third  or  fourth 
day  until  the  grafts  become  fixed,  after  which  an  ointment 
dressing  is  substituted.  In  all  cases  the  utmost  gentleness  and 
care  are  necessary  to  avoid  disturbance  of  the  adhesions  between 
the  grafts  and  the  ulcer.  After  grafting  leg  ulcers,  prolonged 
rest  in  the  recumbent  position  is  imperative,  to  obviate  the 
tendency  of  the  cicatrix  to  break  down  when  the  limb  is  allowed 
to  hang.  The  limb  should  not  be  used  for  walking  within  two 
or  three  months  of  being  grafted. 

TJie  new  skin  is  at  first  insensitive  and  is  fixed  to  the  under- 
lying tissue,  but  in  course  of  time  new  nerve  fibres  grow  into  it 
and  sensation  is  restored,  and  the  development  of  elastic  tissue 
in  the  deeper  part  of  the  cicatrix  renders  it  pliable  and 
movable. 

Skin-f/rafbing  proper  consists  in  transplanting  portions  of 
the  whole  thickness  of  the  true  skin,  excluding  the  subcutaneous 
fat.  When  the  grafts  are  taken  from  the  human  subject  they 
should  be  cut  oval  or  spindle-shaped,  to  facilitate  the  stitching 
of  the  edges  of  the  resulting  wound  ;  and  it  is  to  be  borne  in 
mind  that  when  separated  from  the  body  these  portions  of  skin 
contract  to  about  two-thirds  of  their  original  size.  This  shrinkage 
must  be  allowed  for  when  it  is  desired  to  cover  a  raw  surface 
with  a  single  graft.  These  grafts  take  best  on  a  fresh  raw 
surface,  and  it  is  sometimes  an  advantage  to  stitch  them  in 
position,  especially  on  the  face.  The  primary  dressing  and  the 
sub.se([uent  treatment  are  the  same  as  in  Thiersch  grafting. 
When  successful  this  method  yields  most  satisfactory  results, 
but  the  proportion  of  failures  is  greater  than  with  Thiersch's 
method. 

Hkin  -  (jraftiwi  frmi  the  Loioer  Animals.  —  The  best  re- 
sults have  been  obtainerl  by  planting  the  whole  thickness  of 
the  skin  of  young  warm-blooded  animals,  such  as  ])Uppies, 
kittens,  or  rabbits,  on  a  fresh  raw  surface.  The  animal  is 
killed  with  chloroform,  the  anterior  abdominal  wall  and  fianks 
are  shaved,  and  the  skin,  after  being  dissected  up  free  of 
fat,  is  cut  into  ])ieccs  about  two  inches  by  one,  and  placed  on 
the  surface  to  be  covered  in.     The  after  treatment  is  the 
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same  as  in  Thiersch  grafting.  The  hairs  and  skin  glands  are 
not  reproduced. 

Grafting  of  Ihicous  Membrane. — Successful  attempts  have 
been  made  to  cover  over  defects  in  various  mucous  membranes, 
such  as  the  conjunctiva,  the  cheek,  and  the  urethra,  by  grafts  of 
mucous  membrane  taken  from  man  or  from  the  lower  animals. 
The  technique  is  similar  to  that  employed  in  skin-grafting. 


CHAPTER  VII. 


GANGRENE. 

Definition — Clinical  types:  Dry,  Moist  —  Clinical  varieties  —  Gangrene 
j)riiuarily  due  to  interference  with  the  circulation  :  Physico-chemical 
group;  Embolic  gangrene;  Senile  gangrene,  allicroma ;  Diabclic 
gangrene  ;  Gangrene  from  angeio-sclerosis  ;  Gangrene  from  ergot  ; 
Raynaud's  disease  ;  Gangrene  after  acute  fevers — Gangrene  primarily 
due  to  bacterial  infection  :  Acute  traumatic  gangrene ;  Malignant 
a:dema  ;  Cancrum  oris  ;  Phagedccna — Bed-sores. 

The  term  gangrene  is  used  to  indicate  the  process  by  which  a 
portion  of  tissue  dies  en  masse,  as  distinguished  from  the 
molecular  or  cellular  death  which  constitutes  ulceration.  The 
dead  portion  is  known  as  a  slough. 

Gangrene  may  occur  in  any  tissue  of  the  body,  and  portions 
of  limbs,  of  intestine,  of  lung,  penis,  or  even  of  brain  tissue,  may 
die  en  masse  and  be  thrown  off  as  sloughs. 

In  this  chapter  we  shall  confine  our  attention  to  the  process 
as  it  afi'ects  the  limbs  and  superficial  parts  of  the  body,  leaving 
gangrene  of  the  viscera  to  be  described  in  regional  surgery. 

Clinical  Types  of  Gangrene. 

Two  distinct  types  of  gangrene  are  met  with  clinically,  which, 
from  their  most  obvious  jioint  of  dificrciice,  are  known  as  dry 
and  7noist  (janfjrene  respectively. 

We  shall  have  to  study  each  of  these  types  in  detail ;  but, 
speaking  generally,  it  may  be  said  tJuit  dry  gangrene  is  essen- 
tially due  to  a  simple  interference  vrith  the  blood-supidy  of  a 
part ;  while  an  essential  factor  in  the  production  of  moist  gan- 
grene is  bacterial  imfection. 

Several  clinical  varieties  of  cacli  type  are  met  with,  but 
before  describing  these  we  shall  first  study  the  fundamental 
distinctions  between  the  two  types. 

Dry  Gangrene  or  Mummification  is  a  comparatively  slow 
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form  of  local  death  resulting,  as  a  rule,  from  a  diminution  in 
the  arterial  blood-supply  of  the  affected  j^arts,  due  to  such 
causes  as  the  sudden  blocking  of  the  main  vessel  of  sui)ply  by  a 
thrombus,  or  the  gradual  diminution  of  the  lumen  of  the 
arteries  by  atheroma.  The  fluids  in  the  tissues  are  lost  by 
evaporation,  and  the  part  becomes  dry  and  shrivelled. 

As  the  skin  is  usually  intact,  bacterial  infection  does  not 
take  place,  or  if  it  does,  the  want  of  moisture  in  the  jiart 
renders  it  an  unsuitable  soil,  and  the  organisms  do  not  readily 
find  a  footing.  Thus  inflammatory  reaction  is  absent,  and  any 
spread  of  the  process  which  may  take  place  is  influenced  by  the 
anatomical  distribution  of  the  blocked  arteries,  and  is  arrested 
as  soon  as  it  reaches  an  area  rich  in  anastomotic  vessels.  The 
throwing  off  of  the  dead  portion  is  brought  about  by  the  forma- 
tion of  what  is  known  as  a  line  of  demarcation.  The  irritation 
resulting  from  the  contact  of  the  dead  with  the  still-living  tissue 
causes  liypera^mia  with  dilatation  of  the  blood-vessels,  and 
leucocyte  infiltration  on  the  proximal  side  of  the  junction. 
Granulations  soon  form  on  the  living  tissue,  and  by  slowly 
eating  into  the  dead  portion  produce  a  furrow,  which  gradually 
deepens  until  the  complete  se[)aration  of  the  slough  is  efl'ected. 
As  the  death  of  skin  and  subcutaneous  tissues  extends  higher 
than  that  of  muscles  and  bone,  the  stump  left  after  spontaneous 
separation  is  conical,  the  end  of  the  bone  projecting  beyond  the 
soft  parts. 

Clinical  Features.  —  The  part  undergoing  mortification 
becomes  colder  than  normal,  the  temperature  falling  to  that  of 
the  surrounding  atmosphere.  In  many  instances,  but  not  in  all, 
the  onset  of  the  process  is  accompanied  by  severe  neuralgic 
pains  in  the  part,  probably  due  to  an;v;mia  of  the  nerves,  to 
neuritis,  or  to  the  irritation  of  the  exposed  axis  cylinders  by  the 
dead  and  dying  tissues  around  them.  This  pain  soon  ceases 
and  gives  place  to  a  complete  loss  of  sensation.  The  dead  part 
becomes  dry,  horny,  shrivelled,  and  semi-transparent — at  first  of 
a  dark-brown,  but  finally  of  a  black  colour,  from  the  dissemina- 
tion of  blood  pigment  throughout  the  tissues.  There  is  no 
putrefaction,  and  therefore  no  disagreeable  odour. 

The  condition  being  non-inflammatory,  there  is  not  necessarily 
any  constitutional  disturbance.  Dry  gangrene,  therefore,  does 
noib  in  itself  involve  any  risk  to  the  patient's  life,  beyond 
furnishing  a  means  of  entrance  for  bacteria  through  the  line  of 
demarcation. 

Moist  Gangrene  is  an  acute  process,  tlie  dead  part  retaining 
its  normal  fluids,  and  so  aflbrding  a  favourable  soil  for  the 
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dcvelopmeut  of  putrefactive  or  pyogenic  bacteria.  The  action 
of  the  organisms,  their  toxins,  and  the  inflammatory  exudates  on 
the  adjacent  tissues  lead  to  a  rapid  and  mde  spread  of  the 
process.  The  nuclei  of  the  tissue  cells  lose  their  normal 
structure,  the  protoplasm  becomes  disintegrated  and  the  whole 
tissue  softened.  Leucin,  tyrosin,  margaric  acid  and  other 
products  of  decomposition  form  in  the  part.  The  formation  of 
a  sulphide  of  iron  by  decomposition  of  the  blood  pigment  gives 
to  the  tissues  a  greenish-black  colour.  The  putrefactive  gases 
evolved  cause  the  tissues  to  become  emphysematous  and 
crepitant.  The  skin  becomes  moist  and  macerated,  and  bullae, 
containing  dark-coloured  fluid  or  gases,  form  under  the  epidermis. 
There  is  always  an  ofl'eusive  putrid  odour.  Under  certain 
conditions  the  dead  part  may  undergo  changes  resembling 
more  closely  those  of  ordinary  post-mortem  decomposition. 
Owing  to  its  nature  the  process  seldom  sjiontaneously  arrests 
itself,  but  usually  continues  to  spread,  and  proves  fatal  from  the 
absorption  of  toxins  into  the  circulation. 

The  clinical  features  vary  in  the  difterent  varieties  of  moist 
gangrene,  but  in  all  we  have  the  local  results  of  bacterial  action 
more  or  less  marked ;  and  the  usual  constitutional  disturbance 
associated  with  such  processes — the  temperature  raised,  the 
pulse  feeble,  rapid,  and  compressible,  and  the  gastro-intestinal 
functions  deranged.  There  is  usually  a  marked  degree  of 
leucocytosis.  The  prognosis  in  moist  gangrene  is  always  grave 
in  the  extreme. 

From  what  has  been  said  it  will  be  gathered  that  in  dry 
gangrene  there  is  no  urgent  call  for  operation  to  save  the 
patient's  life,  the  primary  indication  being  to  prevent  the  access 
of  bacteria  to  the  dead  part,  and  so  to  permit  of  the  natural 
formation  of  a  line  of  demarcation.  In  moist  gangrene,  on  the 
contrary,  the  organisms  having  already  obtained  a  footing, 
immediate  operation,  as  a  rule,  offers  the  only  hope  of  saving 
the  patient. 

Clfnical  Varieties  of  Ganokene. 

As  has  already  been  pointed  out,  the  factor  wliicJi  plays  the 
most  important  role  in  determining  wlieLher  a  given  case  of 
gangrene  lielongs  to  the  moist  or  the  dry  tyjie  is  the  presence  or 
ab.sencc  of  bacterial  itifcciion.  When  organisms  are  jircsent 
moist  or  inflammatory  gangrene  occurs  ;  when  they  are  excluded 
the  gangrene  is  of  the  dry  oi'  non-inHaniinatory  type. 

The  different  forms  which  gangrene  assumes  clinically  are  so 
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varied  that  it  is  ditRcult  to  devise  a  simple  classification.  For 
practical  purposes,  however,  they  may  be  divided  into  two  great 
classes  :  I.  Those  in  which  the  gangrene  is  essentially  due  to 
interfere^ice  tvith  the  circulation;  and  II.  Those  in  which  it  is 
essentially  due  to  bacterial  infection. 

Gangrene  essentially  due  to  Interference  with  the 
Circulation. — This  group  includes  the  various  forms  of  local 
tissue  necrosis  in  which  micro-organisms  do  not  play  the  most 
important  part  in  producing  death.  Their  sub- 
sequent introduction  is  an  accident,  albeit  one  of 
such  importance  that  it  changes  the  whole  aspect 
of  affairs  and  converts  a  dry  form  of  gangrene 
into  one  of  the  moist  ty|3e.  Moreover,  the  low 
state  of  vitality  of  the  tissues,  and 
the  extreme  difficulty  of  securing  and 
maintaining  asepsis  make  it  a  sequel 
of  great  frequency. 

Gangrene  from  Physico-chemical 
Causes. — When  a  localised  portion  of 
tissue — for  example,  a  piece  of  skin — 
is  so  severely  crushed  or  bruised  that 
its  blood-vessels  are  occluded  and  its 
structure  destroyed,  it  immediately 
dies,  and,  if  not  infected  "ndth  bacteria, 
dries  up  and  forms  a  shrivelled  brown 
slough,  which  is  slowly  separated  by 
the  growth  of  granulation  tissue 
beneath  and  around  it  (Fig.  17). 

Fingers,  toes,  or  even  considerable 
portions  of  limbs  may  in  the  same 
way  be  suddenly  destroyed  by  severe 
trauma  and  undergo  mummification. 
If  organisms  gain  access,  typical  moist 
gangrene  may  ensue,  or  changes 
similar  to  those  of  ordinary  post-mortem  decomposition  may 
take  place. 

Severe  burns  and  scalds  may  be  followed  by  the  same 
results.  So  long  as  the  parts  are  kejit  absolutely  dry — as,  for 
example,  by  the  picric  acid  method  of  ti-eatment — the  grossly- 
damaged  portions  of  tissue  undergo  dr}^  gangrene ;  but  when 
moist  or  oily  dressings  are  applied  and  organisms  gain  access, 
moist  gangrene  follows. 

Frost-bite. — It  is  difficult  to  draw  the  line  between  the  third 
degree  of  chilblain  and  the  milder  forms  of  true  frost-bite. 


Fig.  17. — Dry  Gaugreue  of  Skiu 
after  Amputation  at  Slioulder- 
joint  for  Eailway  Injury. 
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The  difference  is  merely  one  of  degree.  Frost-bite  affects  chiefly 
the  toes  and  fingers, — especially  the  great  toe  and  the  little 
finger, — the  ears,  and  the  nose.  In  this  country  it  is  seldom 
seen  except  in  members  of  the  tramp  class,  who,  in  addition  to 
being  exposed  to  cold  by  sleeping  in  the  open  air,  are  ill-fed 
and  generally  debilitated.  The  condition  usually  manifests 
itself  after  the  parts,  having  been  subjected  to  extreme  cold,  are 
brought  into  warm  surroundings.  The  first  symptom  of  frost- 
bite is  numbness  in  the  part.  This  is  followed  by  a  sense  of 
weight,  tingling,  aird  finally  by  complete  loss  of  sensation.  The 
part  attacked  becomes  white  and  bleached-looking,  feels  icy  cold, 
and  is  insensitive  to  touch.  Either  immediately,  or,  it  may  be, 
not  for  several  days,  it  becomes  discoloured  and  swollen,  and 
finally  it  contracts  and  shrivels.  The  dead  portion  is  cast  off, 
as  in  other  forms  of  dry  gangrene,  by  the  formation  of  a  line  of 
demarcation.  When  recovery  ensues,  its  onset  is  indicated  by 
the  white  parts  assuming  a  livid  red  hue  and  l^ecoming  the  seat 
of  an  acute  burning  sensation. 

ProjiJujlaxis. — The  first  essential  in  the  prophylaxis  of  frost- 
bite is  to  avoid  the  too  sudden  application  of  heat.  The  patient 
should  be  placed  in  a  cold  room,  and  the  part  rubbed  with 
snow  or  put  in  a  cold  bath,  and  have  light  friction  applied  to  it. 
As  the  circulation  is  restored  the  general  surroundings  and  the 
local  applications  are  gradually  made  warmer.  Elevation  of  the 
part,  wrapping  it  in  cotton  wool,  and  removal  to  a  warmer  room 
are  then  permissible,  and  stimulants  and  warm  drinks  may  be 
given  with  caution. 

Strong  chemical  agents,  such  as  caustic  potash;^  nitric  or 
suli)huric  acid,  may  also  induce  local  tissue  necrosis.  The 
resulting  sloughs  are  very  slow  to  separate,  and  leave  deep 
punched-ont  cavities  which  are  slow  of  healing. 

Carbolic  acid,  even  in  comparatively  weak  solution,  is  liable 
to  induce  dry  gangrene  when  applied  as  a  moist  dressing  to  the 
fingers  of  certain  individuals,  especially  women  and  children 
(Fig.  18).  Thrombi  form  in  the  blood-vessels  of  the  part,  which 
at  first  is  pale  and  soft,  but  later  becomes  dark  and  leathery. 
On  account  of  the  ana'sthetic  action  of  carliolic  acid  the  onset  of 
the  [)rocess  is  painless,  and  the  patient  docs  not  realise  his  danger. 
A  line  of  demarcation  soon  forms,  but  the  dead  part  separates 
very  slowly. 

Gan<irene  from  Meclumiiral  Constriction  of  the  Vessels  of  the 
part. — The  application  of  a  liandage  or  plaster  of  Paris  case  too 
tightly,  or  of  a  tournirpict  for  too  long  a  time,  has  been  known 
to  lead  to  death  of  the  part  Ijcyond  ;  but  such  cases  are  rare,  as 
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are  also  those  due  to  tlic  pressure  of  a  fractured  bone  or  of  a 
tumour  on  a  large  artery  or  vein.  When  gangrene  occurs  from 
such  causes  it  tends  to  be  of  the  moist  type.  Much  commoner 
is  it  to  meet  with  localised  areas  of  sloughing  due  to  the  excessive 
pressure  of  splints  over  bony  prominences,  such  as  the  external 
malleolus,  the  internal  condyle  of  the  humerus-  or  femur,  or  over 
the  dorsum  of  the  foot.  This  is  especially  liable  to  occur  when 
the  nutrition  of  the  skin  is  depressed  by  any  interference  with 
its  nerve-supply,  such  as  follows  injuries  to  the  spine  or  peripheral 
nerves,  diseases  of  the  brain,  or  infantile  paralysis.  On  removing 
the  splint  the  part  pressed  upon  is  found  to  be  of  a  pale  yellow 


Fig.  18. — Cavl)olic  Gangrene.    Girl  a;t.  22.    Carbolic  compress  (1  iu  60) 
applied  over  night.    Finger  gangrenous  in  the  morning. 

or  grey  colour,  and  is  surrounded  by  a  ring  of  hypertemic  or 
congested  skin.  If  purified  and  protected  from  sepsis  the  slough 
behaves  in  the  same  way  as  that  resulting  from  direct  mechanical 
violence. 

Closely  allied  to  this  is  the  bed-sore  in  which  sloughs  of  the 
skin  and  soft  parts  often  form,  and  expose  the  bone.  These  will 
be  described  at  the  end  of  this  chapter. 

Treatment. — The  first  indication  in  the  treatment  of  the  above 
varieties  of  gangrene  is  the  exclusion  of  bacteria  by  tliorough 
purification  of  the  damaged  tissue  and  its  surrounding.s,  and  the 
api)lication  of  dry,  non-irritating  antiseptic  dressings. 

When  these  measures  arc  successful  dry  gangrene  ensues.  The 
raw  surface  left  after  the  separation  of  a  slough  of  the  skin  may 
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he  allowed  to  heal  by  gmnulation,  or  may  be  covered  by  Tliierscli 
skin-grafts.  In  the  case  of  fingers  or  limbs  it  is  not  necessary 
to  wait  until  spontaneous  separation  takes  place,  as  this  is  often 
a  very  slow  and  tedious  process.  When  a  well-marked  line  of 
demarcation  has  formed,  amputation  may  be  performed  just 
sufficiently  far  above  it  to  enable  suitable  Haps  to  be  made. 

The  ends  of  stumps  left  after  spontaneous  separation  of  the 
gangrenous  portion  require  to  be  trimmed,  sufficient  boue  being 
removed  to  permit  of  the  soft  parts  coming  together. 

When  infection  causes  moist  gangrene,  amputation  must  be 
performed  at  a  higher  level. 

Embolic  Gangrene. — When  the  main  artery  of  a  part  is 
mddenly  occluded,  whether  by  the  impaction  of  an  embolus  or 
the  formation  of  a  thrombus  in  its  lumen,  or  by  the  application 
of  a  ligature  around  it,  unless  the  collateral  circulation  is  suffici- 
ently free  to  maintain  the  vitality  of  the  tissues,  gangrene  results. 

There  is  sudden  pain  at  the  site  of  impaction  of  the  embolus, 
and  the  pulses  beyond  are  lost.  The  limb  becomes  cold,  numb, 
insensitive,  and  powerless.  It  is  often  pale  at  first — hence  the 
term  "  white  gangrene  "  sometimes  apjjlied  to  the  early  appear- 
ances, which  closely  resemble  those  presented  by  the  limb  of  a 
corpse. 

If  the  part  is  aseptic  it  becomes  shrivelled,  and  presents  the 
ordinary  features  of  dry  gangrene.  It  is  very  liable,  however, 
especially  in  the  lower  extremity,  and  where  the  veins  also  are 
obstructed,  to  become  infected  and  to  assume  the  characters  of 
the  moist  type. 

The  abdominal  aortM  may  become  suddenly  occluded  by  an 
embolus,  the  obstruction  extending  into  the  iliacs  and  femora]s,and 
inducing  symmetrical  gangrene  of  both  extremities  as  high  as 
Poupart's  ligament.  Occlusion  of  the  annmon  femoral  artery  often 
results  in  gangrene  of  tlie  liml)  as  high  as  the  middle  or  upper 
third  of  the  thigh,  especially  if  the  vein  be  obstructed  at  the  same 
time.  When  the  s^u')w:rfinal  femond  or  jmpliteal  artery  is  ob- 
structed, the  veins  remaining  })ervious,  the  anastomosis  through 
the  profunda  is  sufficient  to  maintain  the  vascular  supply,  and 
gangrene  does  not  necessarily  follow.  The  rupture  of  a  pojiliteal 
aneurysm,  however,  by  compressing  the  vein  and  the  articular 
vessels,  usually  determines  gangrene.  When  an  embolus  becomes 
impacted  at  the  hifmraiion  of  the  pojditeal  the  gangrene  which 
ensues  usually  spreads  well  up  the  leg. 

When  the  axillary  artery  is  the  seat  of  embolic  impaction 
and  gangrene  ensues,  the  jirocess  usually  reaches  the  middle  of 
the  upper  arm.    Gangrene  following  blocking  of  the  brackial  at 
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its  bifurcation  usually  extends  as  far  as  the  lower  third  of  the 
forearm. 

Treatment. — The  general  treatment  of  embolic  gangrene  is 
the  same  as  that  for  the  senile  form,  which  will  be  described  in 
the  next  section.  When  amputation  is  indicated  it  must  be 
performed  sufficiently  high  to  ensure  a  free  vascular  supply  to 
the  flaps. 

Senile  Gangrene. — Senile  gangrene  is  the  commonest  example 
of  local  death  produced  by  a  gradual  diminution  in  the  quantity 
of  arterial  blood  passing  through  the  parts,  as  a  result  of  atheroma 
or  other  chronic  disease  of  the  vessels  leading  to  diminution  of 
their  calibre.    It  is  the  most  typical  example 
of  the  dry  type  of  gangrene.    As  the  term 
indicates,  it  occurs  in  old  persons ;  but  the 
patient's  age  is  to  be  reckoned  by  the  con- 
dition of  his  arteries  rather  than  by  the  number 
of  his  years  (Fig.  19).    Thus  the  ves.sels  of  a 
comparatively  young  man  who  has  suffered 
from   syphilis    and  been 
addicted    to   alcohol  are 
more    liable    to  athero- 
matous degeneration  lead- 
ing to  this  form  of  gan- 
grene than  are  those  of  a 
much  older  man  who  has 
lived  a  regular  and   ab  - 

^  •     *         .    stemious  life.     This  form 

iia.  19. — benile  Gangrene  in  a  man,  set.     j.  .  , 

48,  whose  Arteries  were  extremely  gangrene  is  much  more 
atheromatous.  common  in^  men  than  in 

women.  It  must  clearly 
be  understood  that  any  form  of  gangrene  may  occur  in  old 
persons,  the  term  senile  being  here  restricted  to  that  variety 
which  results  from  atheroma. 

Clinical  Featiores. — The  commonest  seat  of  the  disease  is  in 
the  toes,  especially  the  great  toe,  whence  it  spreads  up  the  foot 
to  the  heel,  or  even  to  the  leg.  Although  not  necessarily 
traumatic  in  origin,  there  is  often  a  history  of  some  slight 
injury  preceding  its  onset.  The  vitality  of  the  tissues  is  so  low 
that  the  balance  between  life  and  death  may  be  turned  by  the 
most  trivial  injury,  .such  as  a  cut  while  paring  a  toe-nail  or  a 
corn,  a  blister  caused  by  an  ill-fitting  shoe  or  the  contact  of  a 
hot-bottle.  In  some  cases  the  actual  gangrene  is  determined  by 
thrombosis  of  the  popliteal  or  tibial  arteries,  which  are  already 
narrowed  by  atheroma. 
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It  is  common  to  find  that  the  patient  has  complained  of 
extraordinarily  cold  feet,  with  tingling  and  loss  of  feeling,  or  a 
peculiar  sensation  as  if  walking  on  cotton  wool,  for  a  long  time 
before  the  onset  of  definite  signs  of  gangrene. 

The  fir.st  evidence  of  the  death  of  the  part  varies  in  different 
cases.  Sometimes  a  dark-blue  spot  appears  on  the  inner  side  of 
the  great  toe  and  gradually  increases  in  size  ;  or  a  blister  con- 
taining blood-stained  fluid  may  form.  In  other  cases  a  small 
sore  surrounded  by  a  congested  areola  forms  in  relation  to  the 
nail  and  refuses  to  heal.  Such  "sore-toes"  in  old  persons  are 
always  to  be  looked  upon  with  suspicion  and  treated  with  the 
greatest  care.  There  is  often  severe,  deep-seated  pain  of  a 
neuralgic  character,  with  cramps  in  the  limb,  and  these  may 
persist  long  after  a  line  of  demarcation  has  formed,  or  even 
after  the  slough  has  separated.  The  dying  part  loses  sensibility 
to  touch  and  becomes  cold  and  shrivelled. 

All  the  physical  appearances  and  clinical  symptoms  associated 
with  dry  gangrene  supervene,  and  the  dead  portion  is  thrown  off 
by  the  formation  of  a  line  of  demarcation.  This  is  a  very  slow 
process,  and  is  always  attended  with  the  risk  of  septic  infection 
taking  place.  Should  this  occur,  the  temperature  I'ises  and  other 
evidences  of  septic  absorption  appear. 

Propliyhixis. — The  toes  and  feet  of  old  people,  the  condition 
of  whose  circulation  predisposes  them  to  gangrene,  should  be 
specially  protected  from  slight  injuries  such  as  may  be  received 
while  paring  nails,  cutting  corns,  or  wearing  ill-fitting  boots. 
They  should  also  be  warned  of  the  risk  of  exposure  to  cold, 
the  use  of  hot-bottles,  and  of  placing  the  feet  near  a  strong 
fire. 

Treatment. — When  there  is  evidence  that  gangrene  has  begun, 
the  first  indication  is  to  prevent  septic  infection  by  thoroughly 
purifying  the  part  with  an  efficient  antiseptic,  and  after  careful 
drying  to  wrap  it  in  a  thick  layer  of  absorbent  and  antiseptic 
wool,  retained  in  place  by  a  loosely-applied  bandage.  A  slight 
degree  of  elevation  of  the  limb  is  an  advantage,  but  it  must  not 
be  sufficient  to  diminish  the  amount  of  blood  entering  the  part. 
Hot-bottles  are  to  be  used  with  the  utmost  caution.  As  absolute 
flryncss  is  essential,  all  ointments  or  other  oily  or  greasy  dressings 
ftre  to  be  avoided,  as  they  tend  to  [)revcnt  evaporation  from  the 
skin  surface.  Opium  should  be  given  freely  to  alleviate  pain. 
Rxcessive  stimulation  is  to  be  avoided,  and  the  patient  should 
be  carefully  dieted. 

Some  surgeons  advocate  the  exi)cctant  method  of  treatment, 
waiting  for  a  line  of  demarcation  to  form  and  allowing  the  dead 
vor..  r — 7 
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part  to  be  spontaneously  separated.  This  takes  jjlace  so  slowly, 
however,  that  the  majority  prefer  to  amputate  early. 

In  this  connection  it  is  worthy  of  note  that  there  are  certain 
points  at  which  gangrene  naturally  tends  to  become  arrested — 
namely,  at  the  highly-vascular  areas  in  the  neighbourhood  of 
joints.  Thus  gangrene  of  the  great  toe  often  stops  when  it 
reaches  the  metatarso- phalangeal  joint;  or  if  it  trespass  this 
limit  it  may  be  arrested  either  at  the  tarso-nietatarsal  or  at  the 
ankle  joint.  If  these  be  passed  it  usually  spreads  up  the  leg  to 
just  below  the  knee  before  signs  of  arrestment  apjiear.  Further, 
it  is  seen  from  pathological  specimens  that  the  spread  is  greater 
on  the  dorsal  than  on  the  plantar  aspect,  and  that  the  death  of 
skin  and  subcutaneous  tissues  extends  higher  than  that  of  bone 
and  muscle. 

These  facts  furnish  its  with  valuable  indications  as  to  the  seat 


and  method  of  amputation.  Experience  has  proved  that  in  senile 
gangrene  of  the  lower  extremity  reliable  and  satisfactory  results 
are  only  to  be  obtained  by  amputating  in  the  region  of  the  knee, 
care  being  taken  to  perform  the  operation  so  as  to  leave  the 
prepatellar  anastomosis  intact  by  retaining  the  jiatella  in  the 
anterior  flap.  The  operation  recommended  is  disarticulation  at 
the  knee  by  means  of  a  circular  incision  carried  round  the  limb, 
about  three  inches  below  the  tubercle  of  the  tibia,  the  joint  being 
fully  extended  (A.  G.  Miller).  Gritti's  supra-condylar  amputation 
is  also  suitable.  HiBmoi-rhage  is  easily  controlled  by  digital 
jiressure,  and  the  use  of  a  tourniquet  should  be  dispensed  with, 
as  the  constriction  of  the  limb  is  liable  to  interfere  with  the 
vitality  of  the  flaps. 

AMien  the  tibial  vessels  can  be  felt  jmlsating  at  the  ankle 
it  may  be  justifiable,  if  the  ]iatient  urgently  desires  it,  to 
amputate  lower  than  the  knee ;  but  in  the  great  majority  of 


Fin.  20. — Dialietic  Gangrene  of  Skin. 
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cases  gangrene  recurs  in  the  stump  and  necessitates  a  second 
operation. 

That  amputation  for  senile  gangrene  performed  between  the 
ankle  and  the  knee  seldom  succeeds  is  explained  by  the  fact  that 
the  vascular  obstruction  is  usually  in  the  upper  part  of  the 
posterior  tibial  artery,  and  the  operation  is  therefore  performed 
through  tissues  with  an  inadec]uate  blood-supply. 

In  spite  of  the  feeble  condition  of  many  of  these  patients,  it  is 
found  that  the  operation  is  borne  remarkably  well,  provided  it 
is  done  early  and  before  the  patient  is  worn  out  liy  pain  and 
want  of  sleep. 

Diabetic  Gangrene. — This  form  of  gangrene  occurs  in  subjects 
suffering  from  diabetes,  and  shows  a 
marked  tendency  to  assume  the  moist 
type  (Figs.  20  and  21).  It  may 
begin  as  an  ordinary  dry  senile  gan- 
grene, but  on  account  of  the  exces- 
sively low  vitality  of  the  tissues, 
bacterial  infection  is  prone  to  occur 
and  to  change  the  type  of  the  disease. 
In  other  cases,  however,  it  has  peculiar 
characters  of  its  own  from  the  onset. 
The  abnormal  chemical  substances 
circulating  in  the  blood  produce 
endarteritis,  and  the  innervation  of 
the  parts  is  deficient ;  and  these 
factors,  together  with  the  general 
low  vitality  of  the  tissues,  render 
the  access  of  bacteria  specially  liable 
to  produce  a  degree  of  inflammatory 
reaction  which  ends  in  gangrene.  The  process  spreads  rajjidly, 
causing  great  destruction  of  skin.  There  is  usually  a  peculiarly 
offensive  odour  about  the  patient,  which  differs  from  that  of 
other  forms  of  moist  gangrene.  Death  usually  occurs  from 
toxaemia,  diabetic  coma,  or  exhaustion. 

The  f'urfjiml  IreatmenL  depends  on  whether  the  gangrene  is  of 
the  dry  or  moist  type.  The  prognosis  both  as  to  life  and  as  to 
recurrence  of  the  disea.se  in  the  stump  after  amputation  must 
be  guarded.  The  rules  for  amputation  are  the  same  as  those 
governing  the  treatment  of  senile  gangrene. 

A  form  of  gangrene  is  occasionally  met  with  in  robust  young 
por.sons,  even  in  children,  due  to  a  marked  degree  of  anr/io- 
xclerosis,  with  narrowing  and  thromlKjsis  of  the  main  arteries  as 
well  as  of  the  smaller  veins.    It  usually  occurs  in  the  feet,  is 


Fig.  21.  —  Diabetic  Gaiigi-eiie. 
(tlycosuria  iiiisuspeoted  till 
Gaiigi'eue  (levcloi50il. 
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exceedingly  painful,  and  runs  a  slow,  tedious  course,  usually 
calling  for  amputation. 

G an f Irene  from  Ergot. — Gangrene  may  occur  from  interference 
with  blood-supply,  the  result  of  tetanic  contraction  of  the  minute 
vessels,  such  as  results  in  ill-nourished  persons  who  eat  large 
quantities  of  coarse  rye  bread  contaminated  with  the  claviceps 
pur2nirea  and  containing  the  ergot  of  rye.  The  process,  which 
attacks  the  toes,  fingers,  ears,  or  nose,  is  preceded  by  formica- 
tion, numbness,  and  pains  in  the  parts  to  be  affected.  Following 
on  this,  dry  gangrene  supervenes,  and  may  .spread  to  a  consider- 
able extent. 

In  this  country  it  is  usually  met  with  in  .sailors  off  foreign 
ships,  whose  dietary  largely  consists  of  rye  bread.  Trivial 
injuries  may  be  the  starting-point,  the  ana3sthe.sia  pi'oduced  by 
the  ergotin  preventing  the  patient  taking  notice  of  them. 
Alcoholism  is  a  potent  predisposing  cause. 

As  it  is  impossible  to  predict  how  far  the  process  will  .spread, 
it  is  advisable  to  wait  for  the  formation  of  a  line  of  demarcation 
before  operating  on  these  cases,  and  then  to  amputate  immediately 
above  the  disease. 

RaynaucVs  Disease,  or  Symmetrical  Gangrene,  is  supposed  to 
be  due  to  spasm  of  the  arterioles,  resulting  from  peripheral 
neuritis.  It  occurs  oftenest  in  neurotic  females,  between  the 
ages  of  eighteen  and  thirty,  who  ai'e  the  subjects  of  uterine  dis- 
orders, ana3mia,  or  chlorosis.  Cold  may  be  a  predisposing  factor, 
as  the  disease  is  commonest  during  the  winter  months.  The 
digits  of  both  hands  or  the  toes  of  both  feet  are  simultaneously 
attacked,  and  the  disease  seldom  .spreads  beyond  the  phalanges 
or  deeper  than  the  skin. 

The  first  evidence  is  that  the  fingers  become  cold,  white, 
insensitive  to  touch  and  pain.  These  attacks  of  local  si/ncoj)e 
recur  at  varying  intervals  for  months  or  even  years.  They  last 
for  a  few  minutes  or  even  for  some  hours,  and  as  they  pass  off 
the  parts  become  liypera^mic  and  painful. 

A  more  advanced  stage  of  the  disease  is  known  as  local 
asj^hyjcia.  The  circulation  through  the  fingers  becomes  exceed- 
ingly .sluggish,  and  the  parts  assume  a  dull  livid  hue.  There 
is  swelling  and  burning  or  .shooting  pain.  This  may  pass  off 
in  a  few  days,  or  may  increase  in  severity,  with  the  formation 
of  buUse,  and  end  in  dry  gangrene.  As  a  rule  the  slough  which 
forms  is  comparatively  small  and  superficial,  but  it  may  take 
some  months  to  separate.  The  condition  tends  to  recur  in 
winter. 

The  treatment  consists  in  attending  to  the  general  condition 
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of  the  patient,  remedying  any  nervous  or  uterine  disorder  which 
may  be  present,  and  keeping  tlie  parts  warm  by  wrapping  them 
in  cotton  wool.  When  gangrene  occurs  it  is  treated  on  the 
same  lines  as  other  forms  of  dry  gangrene,  but  if  amputation  is 
called  for  it  is  only  with  a  view  to  removing  the  dead  part. 

Gangrene  occurring  after  Amite  Fevers. — A  variety  of  dry 
gangrene  is  sometimes  met  with  in  patients  recovering  from 
typhus,  typhoid,  or  other  fevers.  It  is  due  to  endarteritis, 
thrombosis,  or  embolism,  and  occurs  in  peripheral  parts,  such 
as  the  toes,  fingers,  nose,  or  ears. 

Bacterial  Varieties  of  Gangrene. 

Gangrene  associated  with  the  action  of  bacteria  is  of  the 
moist  type,  and  tends  to  spread  rajiidly  and  to  end  fatally. 

Acute  Traumatic  Gangrene  usually  follows  very  early  on 
such  severe  injuries  as  result  from  railway,  machinery,  or  street 
accidents,  where,  in  addition  to  the  extensive  laceration  and 
bruising  of  tissues,  including  vessels  and  nerves,  there  is  gross 
dirt  ground  into  the  wounds.  On  the  other  hand,  it  may  follow 
very  trivial  injuries,  such  as  a  pin-prick  or  a  scratch.  Some 
virulent  pathogenic  organism  is  introduced,  and  flourishes  in 
the  devitalised  tissues,  producing  a  degree  of  acute  inflammatory 
reaction,  with  extensive  stasis  and  interference  with  the  venous 
return.  The  highly  poisonous  toxins  not  only  lead  to  serious 
constitutional  disturbances,  but  by  their  local  irritant  action 
add  to  the  venous  stasis,  and  so  determine  a  rapidly-spreading 
gangrenous  process. 

Clinical  Features. — Often  within  a  few  hours  of  the  accident 
there  is  great  pain  in  the  wound,  and  the  whole  part  rapidly 
becomes  swollen,  (edematous,  and  tense.  The  skin  is  at  first 
glazed,  and  perhaps  paler  than  normal,  but  soon  assumes  a  dull 
red  or  purplish  hue,  and  bulla;  form  on  the  surface.  Putrefactive 
gasL's  may  be  evolved  in  the  tissues,  and  their  jiresencc  is 
indicated  by  emphysematous  crackling  when  the  part  is  handled. 
The  spread  of  the  disease  is  so  rapid  that  its  progress  is  quite 
visiljle  from  hour  to  hour,  and  may  be  traced  l)y  the  occurrence 
of  red  lines  along  the  course  of  the  lymphatics  of  the  limb. 

In  the  most  acute  cases  the  death  of  the  aft'ected  ])art  takes 
place  so  rapidly  that  the  local  changes  indicative  of  gangrene 
liave  not  time  to  occur,  and  the  fact  that  the  part  is  deatl  may 
be  overlooked. 

Rigors  may  occur,  but  the  temperature  is  not  necessarily 
raised — indeed  it  is  sometimes  subnormal.    The  pulse  is  small, 
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feeble,  rapid,  and  irregular.  Unless  promptly  treated  by 
amputation,  death  usually  follows  within  thirty-six  ^or  forty- 
eight  hours.  Even  early  operation  does  not  always  avert  the 
fatal  issue,  because  the  quantity  of  toxin  absorbed  and  its 
extreme  virulence  are  often  more  than  even  a  robust  subject 
can  outlive. 

Prophylaxis.  —  Strenuous  efforts  must  be  made  to  purify 
thoroughly  all  such  wounds  as  are  contaminated  by  earth,  street 
dust,  stable  refuse,  or  other  forms  of  gross  dirt.  The  scissors 
should  be  freely  used  to  remove  badly  bruised  or  torn  tissue, 
and  no  attempt  should  be  made  to  close  the  Avound  by  stitches. 
Rather  should  it  be  kept  open  with  drainage-tubes  or  iodoform 
gauze  or  worsted  inserted  into  its  corners  and  crevices  to  ensure 
free  drainage.  As  the  organisms  associated  mth  this  condi- 
tion are  mostly  anaerobic,  the  use  of  peroxide  of  hydrogen  is 
indicated. 

Treatment. — For  acute  gangrene  no  treatment  short  of 
amputation  is  of  any  avail,  and  the  sooner  this  is  done  the 
greater  is  the  hope  of  saving  the  patient.  The  limb  must 
be  amputated  well  beyond  the  gangrenous  area,  through  a 
part  where  there  is  good  reason  to  believe  that  the  main 
artery  is  unobstructed,  and  where  the  tissues  are  neither 
bruised,  lacerated,  nor  cedematous.  Thorough  antiseptic  pre- 
paration of  the  region  selected,  and  stringent  precautious 
to  avoid  discharge  from  the  already  gangrenous  area  reach- 
ing the  operation  wound,  are  of  the  utmost  importance. 
An  assistant  or  nurse,  who  is  to  take  no  other  part  in  the 
operation,  is  told  off  to  carry  out  this  preliminary  purification ; 
to  wrap  the  xaart  to  be  removed  in  carbolised  towels ;  and  to 
hold  the  limb  during  the  operation. 

When  the  disease  has  spread  so  high  that  amputation  above 
it  is  impossible,  the  dead  part  may  be  removed,  and  the  sm-face  of 
the  stump  sprayed  with  peroxide  of  hydrogen  and  then  sponged 
over  with  pure  carbolic  acid.  Anti-streptococcic  serum  has 
apparently  proved  of  service  in  a  certain  number  of  cases. 
The  patient  must  be  freely  stimulated  after  the  operation,  and 
fed  with  nutritious  fluid  food. 

Malignant  (Edema. — This  form  of  acute  spreading  gangrene 
has  been  shown  to  be  due  to  a  specific  organism,  the  bacillus  of 
malignant  oedema,  which  is  found  in  garden  Boil,  dung,  and 
various  putrefying  animal  substances.  It  is  anaerobic,  and 
occurs  as  long,  thick  rods  with  somewhat  rounded  ends  and 
several  laterally -placed  tiagella.  Spores,  having  a  very  high 
power  of  resistance,  form  in  the  centre  of  the  rod,  and  bulge 
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out  the  sides  so  as  to  give  the  organism  a  spindle-shaped  out- 
line. Other  pathogenic  organisms  are  often  present  and  aid 
it  in  its  action. 

Clinical  Features. — The  disease  has  been  defined  as  "a 
spreading  inflammatory  oidema  attended  with  emphysema, '  and 
ultimately  followed  by  gangrene  of  the  skin  and  subjacent 
parts."  At  the  bedside  it  is  difficult,  if  not  impossible,  to 
distinguish  it  from  acute  traumatic  gangrene.  Both  follow  on 
the  same  kinds  of  injury  and  run  an  exceedingly  rapid  course. 
In  malignant  redema,  however,  the  incidence  of  the  disease  is 
mainly  on  the  superficial  parts,  which  become  livid,  indurated, 
cedematous,  and  emphysematous,  and  soon  die.  Bulla;  form  on 
the  skin,  and  the  tissues  have  "a  peculiar  heavy  but  not  putrid 
odour."  The  general  constitutional  effects  of  the  disease  are 
extremely  severe,  and  death  may  ensue  within  a  few  hours. 

The  treatment  is  the  same  as  that  of  acute  traumatic  gangrene, 
and  the  prognosis  is  even  less  hopefiU. 

In  animals  immunity  can  be  produced  by  repeated  injections 
of  sterilised  cultures  or  of  the  filtered  serum  of  animals  which 
have  died  of  the  disease. 

Cancrum  Oris  or  Noma. — This  disease  is  believed  to  be  due 
to  a  specific  bacillus,  which  occurs  in  long  delicate  rods,  and  is 
chiefiy  found  at  the  margin  of  the  gangrenous  area.  It  is 
most  prone  to  attack  unhealthy  children  from  two  to  five,  years 
of  age,  especially  during  their  convalescence  from  such  diseases 
as  measles,  scarlet  fever,  or  typhoid,  but  may  attack  adults 
when  debilitated.  It  is  most  common  in  the  mouth,  but  some-  , 
times  occurs  on  the  vulva.  In  the  mouth  it  begins  as  an 
ulcerative  stomatitis,  more  especially  affecting  the  gums  or 
inner  aspect  of  the  cheek.  The  child  lies  prostrated,  and  from 
the  open  mouth  foul-snielling  saliva,  streaked  with  blood,  escapes. 
The  face  is  of  an  ashy-grcy  colour,  the  lips  dark -red  and 
swollen.  On  the  inner  aspect  of  the  cheek  is  a  deeply-ulcerated 
surface,  with  sloughy  shreds  of  dark -brown  or  black  tissue 
covering  its  base.  The  edges  are  irregular,  firm,  and  swollen,  and 
the  surrounding  mucous  membrane  is  infiamed  and  (-edematous, 
[n  the  course  of  a  few  hours  a  dark  sjjot  appears  on  the  outer 
asi)ect  of  the  cheek  and  rapidly  increases  in  size.  Towards  the 
centre  it  is  Itlack,  shading  off  through  blue  and  grey  into  a 
dark -red  inflamed  area  which  extends  over  all  the  cheek. 
The  tissue  im[)licated  is  at  first  firm  and  indurated,  but  as  it 
loses  its  vitality  it  becomes  doughy  and  sodden.  Finally  a 
slough  foi'niH,  [lerforating  the  cheek. 

Meanwhile  the  process  spreads  inside  the  mouth,  so  that  the 
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gums,  the  floor  of  the  mouth,  or  even  the  jaws  become  gangrenous 
and  the  teeth  fall  out.  The  constitutional  disturbance  is  .severe, 
the  temperature  raised,  and  the  pulse  feeble  and  rapid. 

The  extremely  foetid  odour  which  pervades  the  room  or  even 
the  house  the  patient  occujsies,  is  usually  sufficient  to  suggest 
the  diagnosis  of  cancrum  oris.  It  must  not  be  mistaken  for  the 
decomposition  of  sordes  on  the  teeth  and  gums  of  a  debilitated 
patient.  It  is  most  important  to  recognise  the  disease  early, 
otherwise  treatment  is  of  no  avail. 

The  is  always  grave  in  the  extreme,  although 

spontaneous  recovery  is  not  unknown.  Septic  pneumonia  is 
a  not  infrequent  cause  of  death. 

Treatment. — The  only  treatment  of  any  avail  is  the  thorough 
removal  under  chloroform  of  all  the  sloughy  tissue,  Avith  the 
surrounding  zone  in  which  the  organisms  are  active.  This  is 
most  eSiciently  accomplished  by  the  knife  or  scissors,  cutting 
until  the  tissue  bleeds  freely,  after  which  the  raw  surface  is 
painted  with  undiluted  carbolic  acid  and  dressed  vnih  iodoform 
gauze.  It  is  often  necessary  to  remove  large  pieces  of  bone 
when  the  necrotic  process  has  implicated  the  jaws.  The  mouth 
must  be  constantly  sprayed  with  peroxide  of  hydrogen,  and 
washed  out  with  a  disinfectant  and  deodorant  lotion,  such  as 
Condy's  fluid.  The  patient's  general  condition  calls  for  free 
stimulation. 

The  deformity  resulting  from  these  necessarily  heroic 
measures  is  often  not  so  great  as  might  be  expected,  and  can 
be  further  diminished  by  plastic  operations. 

Phagedcena,  Hospital  Gangrene,  and  Diiihtlieritic  Gangrene. 
— Fortunately  little  need  be  said  regarding  these  conditions. 
They  are  chiefly  of  historical  interest  as  having  constituted  at 
one  time  the  scourge  of  surgical  wards,  and  as  having  been  the 
first  diseases  to  disappear  after  the  introduction  of  antiseptic 
surgery. 

A  few  days  after  the  infliction  of  a  wound,  pain  and  swelling 
appeared.  On  the  surface  of  the  wound,  which  became  dry  and 
pale,  a  false  membrane  formed,  and  under  this  the  tissues  ulcerated 
and  became  gangrenous  with  great  rapidity.  The  false  membrane 
became  thicker  and  softer  as  the  jjrocess  i)rogresscd  ;  the  skin, 
cellular  tissue,  and  muscles  rapidly  sloughed ;  and  not  infrequently 
large  vessels  were  opened  into,  and  death  resulted  from  hemor- 
rhage. High  fever,  diarrhoea,  sleeplessness,  and  delirium  pre- 
ceded the  almost  invariably  fatal  issue. 

Amputation  was  the  only  treatment  which  offered  any  prospect 
of  recovery. 
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Bkd-Sore.s. 

Bed-Hores  are  most  frequently  met  with  in  old  and  debilitated 
patients,  or  in  those  whose  tissues  are  devitalised  by  acute  fevers 
or  by  such  chronic  diseases  as  lead  to  venous  stasis.  Any 
interference  with  the  nerve-supply  of  the  skin,  Avhetlier  from 
injury  or  disease  of  the  central  nei'vous  system  or  of  the 
peripheral  nerves,  strongly  predisposes  to  the  formation  of  bed- 
sores. Prolonged  and  excessive  pressure  over  a  bony  prominence, 
esi^ecially  if  the  parts  be  moist  with  skin  secretions,  urine,  or 
wound  discharges,  determines  the  formation  of  the  sore.  Excoria- 


Fio.  22.  —  Bed-sore  in  a  boy,  ;ut.  16,  wlio  suliered  from  Fracture- 
dislocation  of  Spine  in  nud-dorsal  region. 


tion.s,  which  may  develop  into  true  bed-sores,  sometimes  form 
where  two  skin  surfaces  remain  constantly  apposed,  as  in  the 
region  of  the  scrotum  or  lal)iuni,  under  pendulous  mamime,  or 
between  fingers  or  toes  confined  in  a  splint. 

Clinical  Features. — Two  clinical  varieties  are  met  with — the 
acute  and  the  chronic  bed-.sore. 

The  acMte  bed-sore  (Fig.  22),  usually  occurs  over  the  sacrum 
or  ljuttock.  It  comes  on  very  rapidly  after  spinal  injuries 
and  in  the  course  of  certain  lirain  diseases.  The  part  affected 
becomes  red  and  congested,  while  the  surrounding  parts  are 
oidematous  and  swollen.  Blasters  form,  and  the  skin  loses  its 
vitality  and  dies. 

In  advanced  cases  of  general  paralysis  of  the  insane,  a  peculiar 
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form  of  acute  bed-sore  beginning  as  biillie,  and  passing  on  to  the 
formation  of  black,  dry  eschars,  which  slowly  separate,  frequently 
occurs  on  such  parts  as  the  inner  side  of  the  knee,  the  angle  of 
the  scapula,  and  the  heel. 

The  chronic  bed-sore  (Fig.  23)  begins  as  a  dusky  reddish 
purple  patch,  which  gradually  becomes  darker  till  it  is  almost 
black.  The  parts  around  are  oadematous,  and  vesicles  may  form. 
These  burst  and  expose  the  papilhvi  of  the  skin,  which  are  of  a 
greenish  hue.  A  tough  greyish-black  slough  forms  and  is  slowly 
separated.  It  is  not  uncommon  for  the  gangrenous  area  to  continue 


Fig.  23. — Pressure  Bed-sore  iii  an  old  womau  with  Fracture  of  Neck 

of  Femur. 

to  spread  both  in  width  and  in  depth  till  it  reaches  the  periosteum 
or  bone.  Bed-sores  over  the  sacrum  sometimes  implicate  the 
spinal  canal  and  lead  to  septic  spinal  meningitis,  which  usually 
proves  fatal. 

In  old  and  debilitated  patients  the  septic  .ibsorption  taking 
place  from  a  bed-sore  often  proves  a  serious  complication  of 
other  surgical  conditions.  From  this  cause,  for  example,  many 
old  people  succumb  during  the  treatment  of  a  fractured  thigh. 

The  graiuilating  siui'ace  left  on  the  separation  of  the  slough, 
under  appropriate  treatment  tends  to  heal  comparatively  rapidly. 

Prevention  of  Bed-sorei^. — The  first  essential  to  the  prevention 
of  bed-sores  is  the  regular  changing  of  the  patient's  position,  so 
that  no  one  part  of  the  body  will  be  pressed  upon  for  any  length 
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of  time  at  a  stretch.  Ring-pads  of  -wool,  air-cushions,  or  water- 
beds  are  necessary  to  remove  pressure  from  prominent  jjarts. 
Absohite  dryness  of  the  skin  is  all-important.  At  least  once  a 
day  the  sacrum,  Inittocks,  shoulder-blades,  heels,  elbows,  malleoli, 
or  any  other  parts  exposed  to  pressure  must  be  sponged  with 
soap  and  water,  thoroughly  dried,  and  then  rubbed  with  methy- 
lated spirit,  which  is  allowed  to  dry  on  the  skin.  Dusting  the 
part  with  boracic  acid  powder  not  only  keeps  it  dry,  but 
prevents  the  development  of  bacteria  in  the  skin  secretions. 

Treatment. — Once  a  bed-sore  has  formed,  every  effort  must 
be  made  to  prevent  its  spread.  Mild  antiseptic  lotions  are  used 
to  cleanse  the  broken  surface,  and  dry  absorbent  dressings  are 
applied  and  frequently  changed.  It  is  sometimes  found  necessary 
to  employ  moist  or  oily  substances,  such  as  boracic  poultices, 
eucalyptus  ointment,  or  balsam  of  Peru,  to  facilitate  the 
separation  of  sloughs,  or  to  promote  the  growth  of  granulations. 
In  patients  who  are  not  extremely  debilitated  the  .slough  may 
be  excised,  the  raw  surface  scraped  and  then  painted  with 
undiluted  carbolic  acid. 

Skin-grafting  is  sometimes  useful  in  covering  in  the  large 
raw  surface  left  after  separation  or  removal  of  sloughs. 
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BACTERIAL  AND  OTHER  WOUND  INFECTIONS. 

Erysipelas — DiiMhcria — Tclanits — Hydruphobia — Anthrax — Glanders — 
Actinomycosis — Mycetoma — Delhi  boil — Chigoe — Poisoning  by  insects 
— Snalcc  biles. 

Erysipelas. 

Erysipelas  is  an  acute  spreading  inflaniniation  of  skin  or 
mucous  membrane  due  to  the  action  of  a  streptococcus.  The 
organism  was  at  one  time  believed  to  be  specific  as  regards  this 
disease,  and  was  called  by  Fehleisen  the  streptococcus  eri/sipelatis, 
but  it  is  now  generally  accepted  that  it  is  the  ordinary  strepto- 
coccus pyogenes  "  of  a  certain  degree  of  virulence,"  although  the 
conditions  which  so  modify  it  that  it  causes  erysipelas  are  as  yet 
not  fully  understood.  Infection  invariably  takes  place  through 
an  abrasion  of  the  surface,  although  this  may  be  so  slight  that  it 
escapes  observation  even  when  sought  for.  With  our  improved 
methods  of  wound  treatment,  erysipelas  very  rarely  attacks  an 
oi^eration  wound.  When  it  does  occur  it  is  usually  in  wounds 
about  the  face  and  mouth,  where  it  is  impossible  to  carrj'  out 
antiseptic  precautions  perfectly.  The  streptococci  are  found 
most  abundantly  in  the  minute  lymph  s])aces  of  the  aflected 
tissue,  and  in  the  serous  blebs  wliich  sometimes  form  on  the 
surface,  but  they  never  invade  the  blood-stream. 

Microscopically,  four  zones  are  to  be  recognised  from  without 
inwards  in  a  patch  of  erysipelatous  infiammation.  (1)  Just 
beyond  the  reddened  area  is  a  zone  in  wliicli  active  spread  is 
taking  place,  all  the  lymphatic  spaces  being  crowded  M'itli 
rapidly-multiplying  streptococci;  (2)  the  margin  of  the  red  area 
is  in  a  state  of  acute  inflammation,  and  the  lymph  spaces  are 
crowded  with  leucocytes,  many  of  which  have  streptococci  in 
their  interior ;  (3)  in  a  zone  internal  to  this  the  inflammatory 
signs  are  less  marked,  and  all  the  free  cocci  have  disappeared  : 
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and  (4)  towards  tlie  centre  of  the  patch  the  skin  has  regained 
its  normal  appearance,  no  permanent  structural  change  having 
taken  place. 

Clinical  Features. — After  an  incubation  period,  Avliich  varies 
from  fifteen  to  sixty  hours,  the  patient  complains  of  headache, 
pains  in  the  back  and  limbs,  loss  of  appetite,  nausea,  and,  very 
frequently,  vomiting.  He  has  a  chill  or  slight  rigor,  initiating 
a  rise  of  temperature  to  103',  104°,  or  105'  F.,  and  a  full 
bounding  pulse  of  about  100  (Fig.  3).  The  tongue  is  foul,  the 
breath  heavy,  and,  as  a  riile,  the  bowels  are  constipated. 

Aroimd  the  seat  of  inoculation  a  diffuse  red  patch  forms, 
varying  in  hue  from  a  bright  scarlet  to  a  dull  brick-red.  The 
edges  are  slightly  raised  above  the  level  of  the  surrounding  skin, 
as  may  readily  be  recognised  by  gently  stroking  the  part  from 
the  healthy  towards  the  affected  area.  The  skiu  is  smooth, 
tense,  glossy,  and  oedematous,  with  serous  bullas  here  and  there 
over  it.  The  local  temperature  is  raised,  aud  there  is  a  burning 
sensation  in  the  part,  which  is  also  tender  to  the  touch,  the 
most  tender  area  being  the  actively-spreading  zone  which  lies 
about  half  an  inch  beyond  the  red  margin. 

The  disease  tends  to  spread  spasmodically  and  irregularly, 
and  the  direction  and  extent  of  its  progress  may  be  recognised 
by  mapping  out  the  peripheral  zone  of  tenderness.  Red  streaks 
appear  along  the  lines  of  the  main  superficial  lymphatic  vessels, 
and  the  deep  lymphatics  may  sometimes  be  palpated  as  firm, 
tender  cords.  The  neighbouring  glands,  also,  are  generally 
enlarged  and  tender. 

The  usual  systemic  symptoms  associated  with  toxaemia  are 
pre.sent — high  temperature,  gastro-intestinal  disturbances,  fre- 
quently albuminuria,  and  occasionally  nocturnal  delirium.  Leu- 
cocytosis  is  usually  present  in  well-marked  cases,  and  increases 
while  the  erysi[)elas  is  spreading.  The  degree  of  leucocytosis 
furnishes  a  fairly  accru'ate  index  of  the  severity  of  the  condition. 

The  disease  lasts  for  from  two  or  three  days  to  as  many 
weeks,  and  relapses  are  frccpient.  Spontaneous  resolution 
usually  takes  place,  but  the  disease  may  prove  fatal  from 
absorption  of  toxins,  involvement  of  the  brain  or  meninges,  or 
from  septicjEmia. 

Clinical  Varieties — Fanal  erysipelas  is  the  commonest 
clinical  variety,  infection  usually  occurring  through  some  slight 
abrasion  in  the  region  of  the  mouth  or  nose.  From  this  point 
of  origin  the  inflammation  may  s|)read  all  over  the  face  and 
scalji  as  far  back  as  the  nape  ol'  the  neck.  It  stops,  however,  at 
the  chin,  and  never  extends  on  to  the  front  of  the  neck.  There 
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is  great  CBdema  of  the  face,  the  eyes  becoming  closed  up,  and 
the  features  unrecognisable.  Tlie  inflammation  may  spread  to 
the  meninges,  the  intracranial  venous  sinuses,  the  eye,  or  the 
ear,  and  so  add  to  the  immediate  risks,  and  lead  to  serious 
after-consequences.  In  some  cases  the  erysipelas  invades  the 
mucous  membrane  of  the  mouth,  and  spreads  to  the  fauces  and 
lai-ynx,  setting  up  an  oedema  of  the  glottis  which  may  prove 
fatal. 

Erysipelas  neonatorum  occurs  in  the  region  of  the  umbilicus 
in  young  infants,  and  usually  proves  fatal.  In  puerperal  women 
the  infection  may  occur  in  the  genital  tract  and  give  rise  to  a 
dangerous  form  of  puerjieral  sepsis. 

Complications. — Diffuse  siq^purative  celhditis  is  the  most 
serious  local  complication,  and  results  from  a  mixed  infection 
with  pyogenic  bacteria.  Small  localised  s^iperficial  abscesses 
frequently  form  during  the  convalescent  stage.  They  are 
doubtless  due  to  the  action  of  skin  bacteria  which  attack  the 
tissues  devitalised  by  the  erysipelas.  A  persistent  form  of 
oedema  sometimes  remains  after  recurrent  attacks  of  erysipelas, 
especially  when  they  affect  the  face  or  the  lower  extremity. 
This  condition  is  referred  to  again  with,  elephantiasis. 

Differential  Diagnosis. — Any  acute  inflammatory  condition 
implicating  the  skin  may  be  mistaken  for  erysipelas,  but  a 
careful  consideration  of  the  clinical  features  will  usually  prevent 
serious  error.  In  septic  erythema,  for  example,  the  redness, 
instead  of  being  sharply  defined,  gradually  fades  away  towards 
the  margins.  Acute  spreading  gangrene  and  acute  osteo- 
myelitis have  been  mistaken  for  erysipelas. 

Treatment. — The  first  indication  in  treatment  is  to  arrest  the 
spread  of  the  process.  By  jiainting  with  linimentum  iodi,  a  ring 
half  an  inch  broad,  about  an  inch  in  front  of  the  peripheral  tender 
zone — not  the  red  margin — -an  artificial  leucocytosis  is  produced, 
and  the  advancing  streptococci  are  therebj'  arrested.  Several 
coats  of  the  iodine  are  applied,  one  after  the  other,  and  this  is 
repeated  daily  for  several  days,  even  although  the  erysipelas  has 
not  overstepped  the  ring.  Success  depends  upon  using  the 
liniment  of  iodine  (the  tincture  is  not  strong  enougli),  and  in 
applying  it  well  in  front  of  the  disease. 

Scarification  of  the  skin  in  front  of  the  spreading  margin 
acts  in  the  same  way,  but  is  painful,  and  requires  a  general 
an?esthetic.  Local  applications  of  strong  antiseptics,  such  as 
1  in  20  carbolic  lotion,  or  1  in  1000  corrosive  sublimate,  have 
also  been  employed  for  the  same  purpose. 

To  prevent  infection  with  additional  jiyogcnic  organisms,  any 
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wound,  scratch,  or  blister  which  is  present  must  be  treated  on 
antiseptic  lines. 

To  allay  the  local  pain  perhaps  the  most  useful  applications 
are  ichthyol  ointment  (1  in  6),  thiol  (in  20  to  40  per  cent 
aqueous  solution)  painted  on  several  times  a  day,  or  lead  and 
opium  fomentations. 

The  general  treatment  consists  in  attending  to  all  the 
emunctories,  in  administering  quinine  in  small — two-grain — 
doses  every  four  hours,  and  in  giving  plenty  of  fluid  nourish- 
ment. Perchloride  of  iron  was  at  one  time  considered  a  specific 
in  erysipelas,  but  its  use  has  been  largely  given  up,  as  it 
frequently  deranges  the  stomach  and  produces  constipation.  It 
is  worthy  of  note  that  the  anti-streptococcic  serum  has  proved  of 
less  value  in  the  treatment  of  erysipelas  than  might  have  been 
expected  in  view  of  the  fact  that  the  disease  is  due  to  the  action 
of  a  streptococcus. 

Recent  investigations  seem  to  indicate  that  it  is  not  necessary 
to  isolate  cases  of  erysipelas,  provided  the  usual  precautions 
against  carrying  infection  from  one  patient  to  another  are  rigidly 
carried  out. 

Diphtheria. 

Diphtheria  is  an  acute  infectious  disease  due  to  the  action 
of  a  specific  bacterium,  the  hacillus  diplithericB  or  Klebs-Loffler 
bacillus. 

The  commonest  site  of  infection  is  the  throat,  where  the 
effects  are  first  local,  and  consist  in  the  formation  of  a  false 
membrane.  This  false  membrane  is  composed  of  necrosed 
epithelium,  fibrin,  leucocytes,  and  red  blood  corpuscles.  As 
the  disease  progresses,  a  general  systemic  toxin  poisoning, 
associated  with  great  muscular  weakness,  a  tendency  to  syncope, 
anrl  albuminuria,  ensues.  After  the  acute  symptoms  have 
jiassed  off,  various  localised  paralyses,  affecting  particularly  the 
nerves  of  the  palatal  and  orbital  muscles,  develop  in  from  15  to 
20  per  cent,  of  cases. 

Efiolofiy  ami  Mnrhnl  Avatniny. — The  dijihthoria  bacillus 
occurs  in  the  form  of  short,  slender  rods,  straight  or  slightly 
bent,  and  frequently  having  rounded  or  clubbed  extremities. 
They  form  clusters  of  varying  numbers,  and  may  be  found 
inside  leucocytes.  They  do  not  form  s])oi-es,  but  possess  a  high 
degree  of  resistance,  even  in  the  dry  condition.  The  bacilli  arc 
found  abundantly,  and  almost  cx(rlusivcly,  in  the  more  superlicial 
parts  of  the  false,  membrane.    They  rai'cly  occur  in  the  blood- 
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vessels  or  tissues  of  the  body.  In  the  majority  of  cases  the 
Klebs-Loffler  bacillus  is  found  associated  with  streptococci,  less 
commonly  with  staphylococci,  pneumococci,  and  other  pathogenic 
bacteria,  and  these  may  give  rise  to  various  complications,  such 
as  cellulitis,  suppuration  in  the  glands  of  the  neck,  or  septiciemia. 
The  disease  is  usually  transmitted  from  one  patient  to  another, 
but  it  may  be  contracted  from  cats,  fowls,  or  through  the  milk 
of  infected  cows.  Cases  have  occurred  in  which  the  surgeon 
has  carried  the  infection  from  one  patient  to  another  through 
neglect  of  ordinary  antiseptic  precautions. 

The  local  cell  necrosis  which  results  in  the  formation  of  the 
false  membrane  is  due  to  the  action  of  the  toxin.  The  con- 
gestion of  internal  organs,  the  cloudy  swelling  of  the  kidney, 
the  hyaline  degeneration  of  the  heart  muscle,  and  the  parenchy- 
matous degeneration  of  the  myelin  sheaths  of  the  peripheral 
nerves  are  all  due  to  the  same  cause.  Leucocytosis  is  usually 
well  marked. 

Clinical  Features. — The  incubation  period  varies  from  two  to 
seven  days.  On  the  first  or  second  day  of  the  disease  redness  and 
swelling  of  the  mucous  membrane  of  the  pharynx,  tonsils,  and 
palate  are  well  marked,  and  small,  circular,  greenish  or  grey 
patches  of  false  membrane  begin  to  appear.  These  rapidlj^  increase 
in  area  and  thickness,  till  they  coalesce  and  form  a  complete 
covering  to  the  parts.  In  the  pharynx  the  false  membrane  is 
less  adherent  to  the  surface  than  it  is  in  the  air-passages.  The 
lymphatic  glands  behind  the  angle  of  the  jaw  enlarge  and 
become  tender.  There  is  pain  on  swallowing,  and  often  ear-ache ; 
and  the  ]3atient  speaks  with  a  nasal  accent.  He  becomes  weak 
and  anaemic,  and  lo.ses  his  appetite.  There  is  often  albuminuria. 
The  false  membrane  may  become  separated  and  cast  off,  after 
which  the  patient  gradually  recovers.  Death  may  take  place 
from  asthenia  or  from  sudden  syncope  during  some  slight 
exertion. 

The  disease  may  arise  in  the  air-passages  primarily,  although, 
as  a  rule,  it  spreads  thence  from  the  pharynx.  It  first  manifests 
itself  by  a  short,  dry,  croupy  cough  and  hoarseness  of  the  voice. 
The  difliculty  in  breathing  usually  first  takes  place  suddenly 
during  the  night,  and  once  it  begins,  it  rapidly  gets  worse. 
Inspiration  becomes  noisy,  sometimes  stridulous  or  metallic  or 
sibilant,  and  there  is  niarked  indrawing  of  the  epigastrium  and 
lower  ribs.  The  voice  becomes  more  rough,  the  cough  more 
severe,  and  the  patient  very  restless.  The  difficulty  of  breathing 
occurs  in  jiaroxysms,  which  gradually  increase  in  frequency  and 
severity  until  at  length  the  exhausted  patient  becomes  asphyxiated 
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and  (lies.  The  duration  of  the  disease  varies  from  a  few  hours 
to  four  or  five  days. 

Surgical  Complications. — The  diplitlieritic  process  may  spread 
to  the  nasal  cavities,  causing  blocking  of  the  nares,  witli  a 
profuse  ichorous  discharge  from  the  nostrils,  and  sometimes 
severe  epistaxis.  The  inflammation  may  spread  along  the  nasal 
duct  to  the  conjunctiva.  The  middle  ear  also  may  become 
involved  by  spread  along  the  Eustachian  tube.  Suppurative 
proce.sses  in  the  lymphatic  glands  or  cellular  tissue  of  the  neck 
is  usually  a  result  of  a  superadded  infection  with  streptococci. 

The  vulva,  vagina,  prepuce,  glans  penis,  anus,  and  external 
auditory  meatus  may  each  be  the  seat  of  a  diphtheritic  inflam- 
mation.   The  process  may  also  attack  surgical  wounds. 

For  a  description  of  the  pulmonary,  renal,  cardiac,  and  nervous 
complications,  the  reader  is  referred  to  books  on  medicine. 

Diagnosis. — Diphtheria  has  to  be  diagnosed  from  suppurative 
tonsillitis  and  from  croup.  In  true  diphtheria,  when  the  false 
membrane  is  removed,  a  raw  bleeding  surface  is  left.  So  much 
doubt  exists  as  to  the  real  nature  of  membranous  croup  and  its 
relationship  to  true  diphtheria,  that  when  the  diagnosis  between 
the  two  is  uncertain,  the  safest  plan  is  to  treat  the  case  as 
one  of  diphtheria.  The  finding  of  the  Klebs-Loffler  bacillus 
is  regarded  by  bacteriologists  as  the  only  conclusive  evidence  of 
the  di.sease.  The  bacillus  may  be  obtained  by  swabbing  the 
throat  with  a  piece  of  aseptic — not  antiseptic — cotton  wool  or 
clean  linen  rag  held  in  a  pair  of  forceps,  and  rotated  so  as  to 
entangle  portions  of  the  false  membrane  or  exudate.  The  swab 
thus  obtained  is  placed  in  a  test-tube  previously  sterilised  by 
having  had  some  water  boiled  in  it.  The  organism  stains  with 
a  .saturated  watery  solution  of  methylene  blue.  Cultures  made 
on  blood  serum  and  kept  for  fourteen  hours  at  the  body 
tem[)erature  furnish  reliable  results.  Wlicn  a  bacteriological 
examination  is  impo.ssiblc,  or  when  the  clinical  features  do  not 
coincide  with  the  results  obtained,  the  patient  should  always  be 
treated  on  the  a.ssumption  that  lie  suffers  from  diphtheria.  It 
is  to  be  remembered  that  an  inocuous  organism,  moriihologically 
identical  with  the  Klebs-LiifHer  bacillus,  is  frequently  found  in 
the  nasal  cavity  and  pharynx  of  healthy  individuals. 

Treatment. — An  attempt  may  be  made  to  destroy  or  to 
counteract  the  organi.sms  by  swabbing  the  throat  with  strong 
antiseptic  .solution.s,  such  as  1  in  1000  corrosive  sul)limate  or 
1  in  .30  carbolic  acid,  or  by  sin-aying  with  peroxide  of  hydrogen. 

Tlie  antitoxic  serum  is  our  slieet-an(;hor  in  the  treatment  of 
di[)htlicria,  and  rocour.se  should  l)e  had  to  its  u.se  as  early  as 
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possible.  So  great  lias  been  the  lowering  of  the  mortality  by 
its  use  that  a  serious  responsibility  rests  upon  the  practitioner 
who  fails  to  give  his  patient  the  benefit  of  this  method  of 
treatment. 

The  initial  dose  should  be  a  large  one,  certainly  not  less  than 
3000  units,  and  a  further  injection  of  1500  units  should  be 
given  in  twelve  hours  if  marked  improvement  does  not  take 
place.  The  earlier  the  injection,  and  the  more  concentrated  the 
serum,  the  better  are  the  results. 

Within  twenty-four  hours  of  the  injection  the  local  sj'mptoms 
usually  begin  to  subside,  and  the  membrane  separates  and  is 
thrown  off.  At  the  same  time  the  temperature  falls,  the  pulse 
becomes  slower,  and  the  general  condition  of  the  patient 
improves.  Beyond  certain  erythematous  and  urticarial  rashes 
and  transient  joint  pains,  which  sometimes  occur,  no  incon- 
venience attends  the  use  of  the  serum.  It  may  tlierefore  be 
given  with  benefit  and  safety  even  while  the  diagnosis  is  still 
in  doubt,  or  as  a  prophylactic  measure  in  the  case  of  those 
exposed  to  the  disease — for  exam^jle,  in  public  schools. 

The  general  strength  of  the  patient  must  be  maintained  by 
abundance  of  liquid  food  and  stimulants. 

Difficulty  of  swallowing  nourishment  may  be  met  by  the  use 
of  a  stomach  tube  passed  either  througli  the  mouth  or  nose. 
When  this  is  impractical )]e,  nutrient  enemata  are  called  for. 

The  introduction  of  the  antitoxin  treatment  has  greatly 
diminished  the  number  of  cases  in  which  it  becomes  necessary 
to  have  recourse  to  intubation  or  tracheotomy  on  account  of 
interference  with  respiration. 

IntTibation  consists  in  introducing  through  the  mouth  into 
the  larynx  a  tube  which  allows  the  patient  to  breathe  freely 
during  the  i^eriod  while  the  membrane  is  becoming  separated 
and  thrown  off.  This  is  best  done  with  the  a]i]taratus  of 
O'Dwyer;  but  when  this  instrument  is  not  available,  a  simjile 
gum-elastic  catheter  with  a  terminal  opening  (as  sugge.sted  by 
Macewen  and  Annandale)  is  cqnally  efficient. 

In  some  cases  the  ()]ieration  of  tracheotomy  is  called  for. 

Tet..\nus. 

Tetanus  is  a  general  disease  resulting  from  the  infection  of 
a  wound  liy  a  specific  micro-organism,  the  haciUvs  fcfavi,  and 
characterised  by  tonic  contractions  of  one  or  more  grou])s  of 
muscles,  with  periodic  exacerliations. 

Etiolnfiy  and  jVorhid  Anatonn/.- — The  tetanus  bacillus  is  a 
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slender  rod-shaped  organism.  Each  bacillus  forms  a  single  large 
spore,  which  is  usually  placed  at  one  end  and  gives  to  the 
organism  the  shape  of  a  drum-stick.  The  spores  are  highly 
resistant  to  chemical  germicidal  agents,  conditions  of  dryness, 
and  even  survive  boiling  for  five  minutes. 

The  organism,  which  is  a  perfect  anaerobe,  is  very  widely  dis- 
tributed in  nature,  and  is  readily  found  in  garden  earth,  dung 
heaps,  and  stable  refuse.  It  can  often  be  obtained  also  in  the 
pus  from  the  wound  of  infection  in  patients  suffering  from  the 
disease,  but  it  does  not  invade  the  body  generally.  Such 
wounds  are  usually  small,  unhealthy,  and  lined  with  necrotic 
tissue  from  which  the  special  bacillus  may  be  isolated,  as  well 
as  other  organisms — pyogenic  or  putrefactive — with  which  it  is 
usually  associated. 

It  is  now  believed  that  a  broken  surface,  however  small,  is 
essential  to  the  inoculation  of  the  virus,  and  that  no  such  thing 
as  an  "idiopathic"  variety  of  tetanus  exists. 

It  would  appear,  from  experimental  evidence,  that  the  spores 
are  the  active  agents  in  producing  the  disease,  and  that  the 
presence  of  effused  blood  and  some  source  of  local  irritation, 
such  as  a  splinter  of  wood  or  other  foreign  body,  favour  their 
development.  There  is  also  reason  to  believe  that  the  tetanus 
bacillus  acts  more  certainly  when  introduced  along  with  aerobic 
organisms,  which,  by  using  up  the  oxygen  in  the  tissues,  leave 
it  a  suitable  environment.. 

On  post  -  mortem  examination  of  patients  who  have  died  of 
tetanus  very  few  lesions  are  to  be  detected.  The  commonest 
are  congestion  of  the  central  nervous  system,  notably  the  grey 
matter  of  the  pons  and  medulla,  and  degenerative  changes  in 
the  ganglion  cells  of  the  spinal  cord. 

Clinical  Features. — The  characteristic  symptoms  of  tetanus 
do  not,  as  a  rule,  appear  earlier  than  the  fourth  or  fifth  day 
after  the  infliction  of  the  wound,  but  the,  incubation  period  may 
extend  to  three  weeks,  and  the  wound  may  be  (juitc  healed 
before  the  disease  declares  itself.  Usually,  however,  the  wound 
is  inHained  and  suppurating,  witli  ragged  and  slougliy  edges. 
A  slight  feverish  attack  may  mark  the  onset  of  the  tetanic 
condition,  or  the  ]>aticnt  may  feel  perfectly  well  until  the 
spasms  begin.  If  very  careful  observations  he  made,  it  may  be 
found  that  the  muscles  in  the  immediate  nciidil)ourliood  of  the 
wound  are  the  first  to  become  contracted;  but  in  tlie  majority 
of  instances  the  patient's  first  com^jlaint  is  of  pain  and  stiU'ness 
in  the  muscles  of  mastication  (trismus),  notably  the  niasseter, 
HO  that  he  has  difHculty  in  ()[i(Miing  tlie  moutli-  Iience  the  iniimlar 
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name  "lock-jaw."  The  other  facial  muscles  soon  share  in  the 
rigidity,  and  the  face  assumes  a  fixed,  mask -like  as^Dect.  The 
angles  of  the  mouth  may  be  retracted,  producing  a  grinning 
expression  known  as  the  ristts  sardonicus. 

The  next  muscles  to  become  stiff  and  painful  are  those  of 
the  neck,  especially  the  sterno- mastoid  and  trapezius.  The 
patient  is  inclined  to  attribute  the  pain  and  stiffness  to  exposure 
to  cold  or  rheumatism.  At  an  early  stage  the  diaphragm  and 
the  muscles  of  the  anterior  abdominal  wall  become  contracted  ; 
later  the  muscles  of  the  back  and  thorax  are  involved ;  and 
lastly  those  of  the  limbs.  Although  this  is  the  typical  order  of 
involvement  of  the  different  groups  of  muscles,  it  is  not  always 
adhered  to. 

To  this  permanent  tonic  contraction  of  the  muscles  there 
are  soon  superadded  clonic  spasms.  These  spasms  are  at  fir.st 
slight  and  transient,  with  prolonged  intervals  between  the 
attacks,  but  rapidly  tend  to  become  more  frequent,  more  severe, 
and  of  longer  duration,  until  eventually  the  patient  simply 
passes  out  of  one  attack  into  another. 

The  distribution  of  the  spasms  varies  in  different  cases,  some- 
times being  confined  to  particular  groups  of  muscles,  such  as 
those  of  the  neck,  back,  abdominal  walls,  or  limbs.  In  other 
cases  all  these  groups  are  simultaneously  involved. 

When  the  muscles  of  the  back  become  spasmodically  con- 
tracted, the  body  is  raised  from  the  bed,  sometimes  to  such  an 
extent  that  the  patient  rests  only  on  his  heels  and  occiput — the 
liosition  of  O2nsthotonos.  Lateral  arching  of  the  body  from 
excessive  action  of  the  muscles  on  one  side — pleiirostJiofonos — 
is  not  unconnnon,  the  arching  usually  taking  place  towards  the 
side  on  which  the  wound  of  infection  exists.  Less  frequently 
the  body  is  bent  forward  so  that  the  knees  and  chin  almost 
meet  (e^np^-osfkotonox).  Sometimes  all  the  muscles  simultaneously 
become  rigid,  so  that  the  body  assumes  a  statuesque  attitude 
(orthotonos).  When  the  thoracic  muscles,  including  the 
diaphragm,  are  thrown  into  spasm,  the  patient  experiences  a 
distressing  sensation  as  if  he  were  gripped  in  a  vice,  and  has 
extreme  difficulty  in  getting  breath.  Between  the  attacks  the 
limbs  are  kept  rigidly  extended.  The  clonic  spasms  may  be  so 
severe  as  to  cause  rupture  of  muscles  or  even  to  fracture  a  long 
bone. 

As  time  goes  on,  the  clonic  exacerbations  become  more  and 
more  frequent,  and  the  slightest  external  stimulus,  such  as  the 
feeling  of  the  pulse,  a  whisper  in  the  room,  a  noise  in  the 
street,  a  draught  of  cold  air,  the  effort  to  swallow,  a  question 
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addressed  to  the  patient  or  his  attempt  to  answer,  is  sufiicient 
to  determine  an  attack.  The  movements  are  so  forcible  and 
so  continuous  that  the  nurse  has  great  difficulty  in  keeping  the 
bed  -  clothes  on  the  patient,  or  even  in  keeping  the  patient 
in  bed. 

Gradually  the  patient  becomes  exhausted.  The  fits  may 
cease  some  time  before  death,  or,  on  the  other  hand,  death  may 
occur  during  a  paroxysm  from  fixation  of  the  diaphragm  and 
arrest  of  respiration. 

The  general  condition  of  the  patient  is  pitiful  in  the  extreme. 
He  is  fully  conscious  of  the'  gravity  of  the  disease,  and  his 
mind  remains  clear  to  the  end.  The  suffering  induced  by 
the  cramp -like  spasms  of  the  muscles  keeps  him  in  a  constant 
state  of  fearful  apprehension  of  the  next  seizure.  Sleep  is 
usually  impossible  until  it  results  from  utter  exhaustion. 

The  temperature  is  moderately  raised  (100°  to  102"  F.),  or 
it  may  remain  normal  throughout.  Shortly  before  death  very 
high  temperatures  (110°  F.)  have  been  recorded,  and  it  has 
been  observed  that  the  thermometer  sometimes  continues  to 
rise  after  death,  and  may  reach  as  high  as  112°  F.  or  more. 

The  pulse  corresponds  with  the  febrile  condition.     It  is  ' 
accelerated  during  the  spasms,  and  may  become  exceedingly 
rapid  and  feeble  befoi'e  death,  probably  from  paralysis  of  the 
vagus.    Sudden  death  from  cardiac  paralysis  or  from  cardiac 
spasm  is  not  uncommon. 

The  respiration  is  affected  in  so  far  as  the  spasms  of  the 
respiratory  muscles  produce  dyspncea,  and  a  feeling  of  impend- 
ing suffocation  which  adds  to  the  horrors  of  the  disease.  Death 
from  respiratory  spasm  sometimes  takes  place  during  a  severe  fit. 

One  of  the  most  constant  symptoms  is  a  copious  perspiration, 
the  patient  being  literally  bathed  in  sweat.  The  urine  is 
diminished  in  quantity,  but  as  a  rule  is  normal  in  composition. 
As  in  other  acute  inflammatory  conditions,  albumin  and  1)1  ood 
may  be  present.  Retention  of  urine  may  result  from  s]3asm  of 
tlie  urethral  nuiscles.  The  appetite  is  lost,  the  tongue  foul,  and 
constipation  most  obstinate. 

The  'p>'ofjnos is  varies  in  the  different  varieties  of  tetanus.  "J'lie 
main  factors  are  the  duration  of  the  incubation  period ;  the 
rapidity  with  which  different  grou|)s  of  muscles  have  become 
involved  ;  tlie  degree  of  interference  with  respiration  ;  and  the 
lengtli  of  time  the  patient  has  survived  the  onset  of  the  Hts. 

Clinical  Varieties  of  Tetanus.— ylcz</!e  Tniumatic  Tetdnns. 
■ — This  variety  has  been  des('.ril)e(l  as  the  type  of  the  disease. 
It  is  characterised,  as  wc  have  seen,   by  the  rapidity  of  its 
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progress,  the  severity  of  its  symptoms,  and  its  all  but  universally 
fatal  issue  in  sjjite  of  treatment,  death  taking  place  in  from 
one  to  four  days. 

Chronic  Tetanus. — The  difference  between  this  and  acute 
tetanus  is  mainly  one  of  degree.  Its  incubation  period  is 
longer,  it  is  more  slow  and  insidious  in  its  progress,  and  it  never 
reaches  the  same  degree  of  severity.  Trismus  is  the  most 
marked  and  constant  form  of  spasm ;  and  while  the  trunk 
muscles  may  be  involved,  those  of  respiration  as  a  rule  escape. 
Every  additional  day  the  patient  lives  adds  to  the  probability 
of  his  ultimate  recovery.  When  the  disease  does  prove  fatal  it 
is  from  exhaustion,  and  not  from  respiratory  or  cardiac  spasm. 
The  usual  duration  is  from  six  to  ten  weeks. 

Trisnms. — This  term  is  used  to  denote  a  form  of  tetanic 
spasm  limited  to  the  muscles  of  mastication.  It  is  really  a 
mild  form  of  chronic  tetanus,  and  the  prognosis  is  good.  It 
must  be  diagnosed  clinically  from  inflammatory  lesions  of  the 
pharynx  and  alveoli  of  the  jaws,  and  from  aflections  of  the 
temporo-maxillary  articulation. 

Tetanus  Neonatorum  is  a  form  of  tetanus  occurring  in 
infants  of  about  a  week  old.  Infection  takes  place  through  the 
umbilicus,  and  manifests  itself  clinically  by  spasms  of  the 
muscles  of  mastication.  It  is  almost  invariably  fatal  within  a 
few  days. 

Head  or  Ce-pJialic  Tetanus. — This  is  a  peculiar  variety  of 
traumatic  tetanus  which  follows  injuries  to  the  head.  It  is 
characterised  by  the  occurrence,  on  the  same  side  as  the  head 
injury,  of  more  or  less  complete  jjaralysis  of  the  facial  muscles 
supplied  by  the  seventh  nerve,  with  trismus  and  other  tetanic 
symptoms,  varying  in  severity  throughout  the  body. 

The  paralysis  of  the  facial  nerve  fibres  is  believed  to  be  due 
to  a  selective  action  of  one  of  the  tetanus  toxins  on  the  nerve 
centre  in  the  medulla,  as  well  as  a  local  action  on  the  2)eripheral 
nerve  endings.  In  head  tetanus  the  muscles  of  deglutition  are 
often  specially  involved — hence  the  name  tetanus  ki/dro2}hobicus. 
The  prognosis  is  on  the  whole  grave. 

Differential  Diar/nosis.  —  There  is  little  difficulty,  as  a  rule, 
in  diagnosing  a  case  of  fulminating  tetanus,  but  there  are 
several  conditions  with  which  it  may  occasionally  be  confused. 
Stryclinine  jwisoiiinfj — Here  tlie  spasms  come  on  immediately 
after  the  patient  has  taken  a  toxic  dose  of  the  drug  ;  they  are 
tonic  in  character  but  the  muscles  are  relaxed  during  the  fits ; 
the  nuiscles  of  the  jaws  usually  escape,  whilst  those  of  the 
hands  are  involved.    If  the  dose  is  not  lethal  the  spasms  soon 
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cease.  lu  hydrophobia  a  history  of  having  been  liitten  by  a 
rabid  animal  is  usually  i'orthconiing ;  the  spasms,  wliich  are 
clonic  in  character,  ati'ect  chietly  the  muscles  of  respiration  and 
deglutition,  and  pass  off  entirely  in  the  intervals  between  attacks. 
Cerebrospinal  meningitis  and  basal  meninyitis  present  certain 
superticial  resemblances  to  tetanus,  but  there  is  no  trismus,  and 
the  spasms  chiefly  afiect  the  muscles  of  the  neck  and  back. 
Certain  cases  of  hcmnorrluige  into  the  lateral  ventricles  of  the 
brain  also  sijuulate  tetanus,  liut  an  analysis  of  the  symptoms 
will  prevent  errors  in  diagnosis.  Hysteria  and  catalepsy  may 
assume  characters  resembling  those  of  tetanus,  but  beyond  the 
spasms  there  is  nothing  in  common  between  these  diseases. 
Lastly,  the  tetany  of  children,  or  that  following  operations  on 
the  thyroid  gland,  must  not  be  confused  with  tetanus.  In  tetany 
the  spasms  are  of  a  jerking  character,  affect  chiefly  the  hands 
and  fingers,  and  yield  to  medicinal  treatment. 

Fropkylaxis. — The  prevention  of  tetanus  dcj^ends  on  thorough 
purification  and  careful  antiseptic  treatment  of  all  wounds  which 
have  been  liable  to  infection  by  earth,  stable  refuse,  or  street 
dust.  All  instruments  and  appliances  used  for  operations  on 
tetanic  patients  must  be  sterilised  by  p)rolon(jed  boiling  before 
being  put  away. 

Treatment. — When  symptoms  of  the  disease  have  appeared, 
the  indications  for  treatment  are  : — (1)  To  arrest  the  formation 
and  introduction  into  the  circiUation,  of  ftorther  supplies  of  the 
toxin.  To  this  end  the  wound  must  be  thoroughly  purified  by 
the  usual  means,  the  unhealthy  walls  being  bodily  excised  and 
tlie  raw  surface  left  sponged  over  with  carbolic  acid  and  dressed  . 
with  iodoform  gauze.  Amputation  is  never  called  for  to  meet 
this  indication. 

(2)  7'o  promote  excretion  of  the  toxins  already  absorbed  by 
ensuring  free  action  of  the  bowels,  kidneys,  and  skin.  The 
injection  of  saline  solution  into  the  veins  or  cellular  tissue  may 
he  had  recourse  to  with  this  object. 

{■})  To  counteract  the  toxins  already  in  circulation. — The 
value  of  the  anti-tetanic  serum  is  still  in  doubt.  While  it  is 
true  that  a  degree  of  immunity  may  be  [troduced  in  animals  by 
means  of  antitoxic  .serum,  there  is  at  present  little  evidence  that 
any  material  benefit  follows  its  use  in  acute  progressive  tetanus 
in  the  human  subject.  The  vast  majority  of  the  cases  in  whicli 
the  serum  has  been  employed  and  the  patient  has  recovered 
have  been  of  the  chronic  type  of  the  disease,  which  naturally 
tends  to  spontaneous  cure.  In  spite  of  these  facts,  however, 
and  in  view  of  the  success  whicli  lias  followed  the  use  of  other 
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sera,  we  are  bound  to  give  tlie  jjatient  the  Lenetit  of  what  is 
meanwhile  the  only  rational  treatment  offering  any  hope  of 
cure.  The  earlier  the  serum  is  injected  the  greater  is  that  hope, 
and  the  initial  dose  must  be  a  large  one — not  less  than  60  c.c. 
Several  smaller  doses  may  subsequently  be  given  within  the 
first  twenty-four  hours  if  the  symptoms  do  not  abate.  The 
best  results  hitherto  seem  to  have  been  obtained  by  Tizzoni's 
serum. 

It  has  been  alleged  that  if  the  serum  be  injected  dkectly 
into  the  cerebral  tissue  the  results  are  better,  but  experience 
has  not  confirmed  this  statement.  A  small  hole  is  drilled  in 
the  frontal  bone,  and  the  serum  very  slowly  injected  into  the 
substance  of  the  frontal  lobe.  The  operation,  however,  is  not 
devoid  of  risk  even  when  performed  with  every  precaution  as  to 
asepsis. 

The  subcutaneous  injection  of  an  emulsion  of  rabbit's  brain 
has  been  followed  by  recovery  in  some  cases  ;  and  considerable 
benefit  has  also  been  derived  from  the  injection  of  20  minims  of 
a  2  per  cent,  solution  of  carbolic  acid  in  the  region  of  the  wound. 

(4)  To  conserve  the  ^ja<?'e?i<'s  strength  by  2^>'€v^>iting  or 
diminishing  the  severity  of  tlie  spasms. — The  patient  shoidd  be 
placed  in  a  quiet  room,  and  every  form  of  disturbance  rigidly 
avoided.  Sedatives  must  be  given  in  large  doses.  Chloral  is 
perhaps  the  best,  and  the  patient  should  rarely  have  less  than 
150  grains  in  twenty-four  hours.  When  he  is  unable  to  swallow 
it  should  be  given  by  the  rectum.  The  administration  of 
chloroform  is  of  great  value  in  conserAdng  the  strength  of  the 
-  patient  by  abolishing  the  spasms,  and  enabling  the  attendants 
to  administer  nourishment  or  drugs  either  through  a  stomach- 
tube  or  by  the  rectum.  Extreme  elevation  of  temperature  is 
met  by  tepid  sponging.  It  is  necessary  to  use  the  catheter  if 
retention  of  urine  occurs. 

Hyjuiophoiua. 

Hydrophobia  is  an  acute  infective  disease  following  on  the  bite  of  a 
rabid  animal.  The  analogies  existing  bet\ve(^n  hydrophobia  and  other 
diseases  of  undoubted  bacterial  origin  justify  the  beliel'that  this  disease 
is  due  to  a  specific  organism,  altiiough  it  has  not  yet  been  demonstrated. 
In  this  country  it  most  commonly  follows  the  bite  or  lick  of  a  rabid  dog 
or  cat.  The  virus  appears  to  be  communicated  through  the  saliva  of 
the  animal,  and  the  disease  is  most  likelj'  to  develop  when  the  patient 
is  infected  on  the  face  or  some  other  uncovered  part.  Onlj'  about  one 
liei'son  out  of  three  bitten  by  aninuils  jinn  ed  to  lie  rabid  sulfcr  from  the 
disease. 

liabies  in  Ihc  Vmj.  —  The  animal  becomes  do^iressed  and  listless, 
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develops  a  depraved  appetite,  eating  all  kinds  of  lubbisli  and  iiltli  :  is 
peculiarly  irritable  and  snappish  towards  other  dogs  ;  and  when  it  moves 
about,  takes  no  notice  of  surrounding  objects.  The  bark  becomes  hoarse  ; 
a  thick  ropy  mucus  collects  in  the  mouth,  and  the  creature  has  difficulty 
in  swallowing,  although  it  makes  violent  attcmjits  to  lap  water.  Para- 
lysis of  the  lower  jaw  and  of  the  limbs  precedes  death,  which  usually 
takes  place  iu  live  or  six  days.  The  Avild  fury  which  is  generally  sup- 
posed to  characterise  a  mad  dog  is  usually  consjiicuous  by  its  absence. 

A  dog  which  has  bitten  a  person  should  on  no  account  be  killed  until 
its  condition  has  been  proved  one  way  or  the  other.  Should  rabies 
develop  and  its  destruction  become  necessary,  the  head  and  sj^iual  cord 
should  be  retained  and  forwarded,  packed  in  ice,  to  a  competent  observer. 
Much  an.xiety  to  the  person  bitten  and  to  his  friends  would  be  avoided 
if  these  rules  were  observed,  because  in  many  cases  it  will  be  shown  that 
the  animal  did  not  after  all  sufi'er  from  rabies,  and  that  the  patient  con- 
sequently runs  no  risk.  If.  on  the  other  hand,  rabies  is  proved  to  be 
present,  the  patient  must  be  submitted  to  the  Pasteur  treatment. 

Clinical  Features  in  Man. — There  is  almost  always  a  history  of  the 
patient  having  been  bitten  or  licked  by  an  animal  supposed  to  suffer 
from  rabies.  The  incubation  period  averages  about  forty  days,  but  varies 
from  a  fortnight  to  seven  or  eight  months,  and  is  shorter  in  young  than 
in  old  persons.  The  original  wound  has  long  since  healed,  and  beyond 
a  slight  itchiness  or  i)ain  shooting  along  the  nerves  of  the  part,  shows 
no  sign  of  disturbance.  A  few  days  of  general  malaise,  with  chills  and 
giddiness,  precede  tlio  onset  of  the  acute  manifestations,  which  affect 
chiefly  the  muscles  of  deglutition  and  respiration.  One  of  the  earliest 
signs  is  that  the  patient  has  periodically  a  sudden  catch  in  his  breathing 
"  resembling  what  often  occurs  wlieu  a  person  goes  into  a  cold  bath." 
This  is  due  to  spasm  of  the  diaphragm,  and  is  frequently  accoiuiianied 
by  a  loud-sounding  hiccough,  likened  by  the  laity  to  the  barking  of  a 
dog.    Difficulty  in  swallowing  fluids  may  be  the  first  symptom. 

The  spasms  rapidly  spread  to  all  the  muscles  of  deglutition  and 
res[iiration,  so  that  the  patient  not  only  has  the  greatest  difficulty  in 
swallowing,  but  iias  a  constant  sense  of  impending  suffocation.  To  add 
to  his  distress,  a  copious  secretion  of  viscid  saliva  fills  his  mouth.  Any 
voluntary  effort,  as  well  as  all  forms  of  external  stimuli,  only  serves  to 
aggravate  the  si)asins  which  arc  always  induced  by  tlie  attempt  to 
swallow  fluid,  or  even  by  the  sound  of  running  water. 

Tlie  tomj)eraturc  is  raised  ;  the  pulse  is  small,  rapid,  and  intermittent, 
and  the  urine  Tiiay  contain  sugar  and  albundn. 

The  mind  may  remain  clear  to  tlie  end,  or  the  patient  may  have 
delusions,  supposing  himself  to  be  surrounded  by  terrifying  forms. 
There  is  always  extreme  mental  agitation  and  desjKiir,  and  the  sufferer 
is  in  constant  fear  of  his  impending  fate.  Happily  the  inevitable  issue 
is  not  long  delayed,  death  usually  occurring  from  exhaustion  in  from 
two  to  four  days  f'roin  the  onset.  The  symptoms  of  the  disease  are  so 
characteristic  that  there  is  no  dilliculty  in  diagnosis.  The  only  conditiou 
with  which  it  is  liable  to  be  confused  is  the  variety  of  cephalic  tetanus 
in  which  the  muscles  of  deglutition  are  s[iecially  involved— the  so-called 
tetanus  hydrophobiciis. 

Frophijluxis. — The  bite  of  an  aninuil  suspected  of  being  rabid  should 
be  cauterised  at  once  by  means  of  tlie  actual  or  l'a(|uelin  cautery,  or  by 
a  strong  chemical  escharotic  such  as  pure  carbolic  acid,  after  which 
antiseptic  dressings  are  applied. 

It  is,  however,  to  I'asteiir's  prcvciUivc  inoculaliun  that  we  must  look 
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for  our  best  hope  of  averting  the  onset  of  symptoms.  "  It  may  now  be 
taken  as  established  that  a  grave  responsibility  rests  on  those  concerned 
if  a  person  bitten  by  a  mad  animal  is  not  subjected  to  the  Pasteur  treat- 
ment" (Muir  and  Ritchie). 

This  method  is  based  on  the  fact  that  the  long  incubation  jjeriod  of 
the  disease  admits  of  the  patient  being  inoculated  with  a  modified  virus 
producing  a  mild  attack,  which  protects  him  from  the  natural  disease — 
on  the  same  principle  as  vaccination  for  small-pox. 

Treatment. — When  the  symptoms  have  once  developed  they  can  only 
be  palliated.  The  patient  must  be  kept  absolutely  quiet  and  free  from 
all  sources  of  irritation.  The  spasms  may  be  diminished  by  means  of 
chloral  and  bromides,  or  by  chloroform  inhalation.  There  is  great  diffi- 
culty in  feeding  the  patient,  and  all  nourishment  and  stimulants  may 
require  to  be  administered  per  rectum. 

Anthrax. 

Anthrax  is  a  comparatively  rare  bacterial  disease  com- 
municable to  man  from  certain  of  the  lower  animals,  such  as 
sheep,  oxen,  horses,  deer,  and  other  herbivora.  In  animals  it  is 
characterised  by  symptoms  of  acute  general  septic  poisoning, 
and,  from  the  fact  that  it  produces  a  marked  enlargement  of  the 
sjDleen,  is  known  in  veterinary  surgery  as  "  splenic  fever." 

The  bacillus  antliracis,  to  the  action  of  which  the  disease  has 
been  proved  to  be  due,  is  the  largest  of  the  known  pathogenic 
bacteria.  It  occurs  in  long  chains  made  up  of  numerous  bacilli, 
each  measuring  from  6  to  8  /x  in  length. 

The  organisms  are  found  in  enormous  numbers  throughout 
the  bodies  of  animals  which  have  died  of  anthrax,  and  are 
readily  recognised  and  cultivated. 

Sporulation  only  takes  place  outside  the  body,  probably 
because  free  oxygen  is  necessary  to  the  process.  In  the  spore- 
free  condition,  the  organisms  are  readily  destroyed  by  ordinary 
germicides,  such  as  heat,  dryness,  chemicals,  or  by  the  gastric 
juice.  The  spores,  on  the  other  hand,  have  a  high  degree  of 
resistance.  Not  only  do  they  remain  viable  in  the  dry  state  for 
long  periods,  even  up  to  a  year,  but  they  survive  boiling  for  five 
minutes,  and  must  be  subjected  to  dry  heat  at  140°  C.  for 
several  hours  before  they  arc  destroyed  ;  nor  are  they  affected 
by  the  gastric  juice. 

Clinical  Varieties  of  A^ithrax. — In  man,  anthrax  may  mani- 
fest itself  in  one  of  three  clinical  forms. 

It  may  be  transmitted  by  means  of  spores  or  bacilli  directly 
from  a  diseased  animal  to  those  who,  by  their  occupation  or 
otbermse,  are  brought  into  contact  with  it — for  example, 
shepherds,  butchers,  veterinary  surgeons,  or  hide-porters.  The 
ytath  of  infection  is  usually  through  an  abrasion  of  the  skin. 
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and  the  primary  manifestations  are  local,  constituting  what  is 
known  as  the  nudignant  pustule. 

In  other  cases  the  disease  is  contracted  through  the  inhalation 
of  the  dried  spores  into  the  respiratory  passages.  This  occurs 
oftenest  in  those  who  work  amongst  wool,  fur,  and  rags,  and  an 
aflection  resembling  an  acute  septic  pneumonia  of  great  virulence 
ensues.  This  aflection  is  known  as  ivool-sorter^ s  disease,  and  is 
almost  universally  fatal. 

There  is  reason  to  believe  that  infection  may  also  take 
place  by  means  of  spores  ingested  into  the  alimentary  canal  in 
meat  or  milk  derived  from  diseased  animals,  or  in  infected  water. 
Acute  and  severe  gastro-intestinal  symptoms  follow,  and  the 
mesenteric  glands  become  greatly  enlarged. 

Clinical  Features  of  Malignant  Pustule. —  The  clinical 
features  of  anthrax  as  it  occurs  in  the  respiratory  and  alimentary 
systems  are  chiefly  of  interest  to  the  physician.  We  shall  there- 
fore confine  ourselves  here  to  the  consideration  of  the  local  lesion 
as  it  occurs  in  the  skin — the  vicdignant  inisttde. 

The  point  of  infection  of  malignant  pustule  is  usually  on  an 
uncovered  part  of  the  body,  such  as  the  face,  hands,  arms,  or 
back  of  the  neck,  and  the  wound  of  infection  may  be  exceed- 
ingly minute.  After  an  incubation  jseriod  varying  from  a  few 
hours  to  three  or  four  days,  a  small  red  nodule,  surrounded 
by  a  rcddish-])lue  bleb  containing  clear  or  blood-stained  fluid, 
appears  at  the  seat  of  inoculation.  This  is  accompanied  by  a 
slight  burning  pain  and  intense  itchiness.  The  bleb  soon  bursts 
and  forms  a  black,  dried  scab,  around  which  one  or  more  rings 
of  small  vesicles  form.  Outside  this  the  skin  becomes  indurated 
and  swollen,  and  a  widespread  oedema  occurs.  When  the  seat 
of  inoculation  is  in  the  vicinity  of  the  neck,  this  redema  may 
im[)licate  the  larynx  and  lead  to  dangerous  interference  with 
respiration.  The  neighbouring  lymphatic  glands  soon  become 
enlarged  and  tender. 

The  great  danger  in  malignant  pustule  is  the  occurrence 
of  general  anthrax  infection — antkracoimia.  When  this  occurs 
it  shows  itself  in  the  course  of  forty-eight  to  sixty  hours  in 
tlie  form  of  fever,  with  a  temperature  of  102°  to  101°  F., 
severe  general  pains  in  the  limbs,  diarrhcca,  hiematuria,  and 
great  weakness.  The  patient  is  usually  remarkably  free  from 
anxiety  and  distress,  even  when  dangerously  ill,  and  dies  in  the 
course  of  from  five  to  eight  days  with  symptoms  of  collapse. 

Profuse  suppuration,  with  sloughing  of  considerable  ])ortions 
of  the  skin  and  subcutaneous  tissue,  may  take  place  at  the  seat 
of  the  primary  lesion. 
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Morbid  Anatomy. — The  central  slougli  is  composed  of 
necrosed  tissue  and  altered  blood.  The  surrounding  skin  is 
intensely  congested  and  oedematous,  and  the  stratum  corneum 
is  raised  as  a  blister  from  the  rete  Malpighi.  The  bacilli  are 
found  in  the  peripheral  portion  of  the  slough,  in  the  vesicles, 
and  in  the  adjacent  lymphatics.  In  man  the  spleen  is  not 
markedly  enlarged,  and  organisms  are  not  found  in  any  numbers 
throughout  the  body. 

Differential  Diagnosis. — The  occupation  of  the  patient  is  a 
valuable  guide  in  diagnosis.  An  ordinary  boil  is  distinguished 
from  the  primary  nodule  of  anthrax  by  the  greater  pain  vphich 
attends  its  formation,  its  conical  shape,  the  appearance  of  the 
yellow  slough  at  its  apex,  and  by  the  absence  of  the  black  centre 
and  the  surrounding  ring  of  vesicles.  The  same  remarks  apply 
to  the  dilferential  diagnosis  from  carbuncle. 

The  early  appearance  of  the  blebs,  their  giving  place  to  black 
crusts,  and  the  intensity  of  the  swelling  serve  to  distinguish 
anthrax  from  erysipelas  and  diffuse  cellulitis.  Malignant  cedenui 
is  liable  to  be  confused  with  a  rapidly-spreading  malignant 
pustule.  So  closely  do  the  local  manifestations  of  the  two 
diseases  resemble  one  another  that  it  is  often  only  by  bacterio- 
logical examination  that  they  can  be  distinguished. 

Prognosis. — If  left  to  itself  the  disease  is  frequently  fatal. 
The  mortality  is  greatest  Avhen  the  disease  attacks  the  face  or 
neck,  and  least  when  the  inferior  extremity  is  afiected.  Opinions 
differ  as  to  the  value  of  surgical  interference. 

Proj^hylaxis. — Any  wound  suspected  of  being  infected  by  the 
anthrax  bacillus  should  at  once  be  cauterised  with  the  actual 
cautery,  then  sponged  over  with  pure  carbolic  acid,  and  dressed 
antiseptically. 

Treatment. — Where  it  is  possible,  the  whole  of  the  affected 
area  should  be  excised  mthout  delay,  and  the  actual  cautery 
and  pure  carbolic  acid  freely  applied  to  the  raw  surface.  An 
antiseptic  dressing  is  then  applied. 

When  complete  excision  is  impracticable  on  account  of  the 
situation  or  extent  of  the  disease,  or  its  relation  to  important 
structures,  the  whole  of  the  indurated  area  should  be  freely 
incised,  and  after  clipping  away  all  necrotic  tissue  wth  scissors, 
the  raw  surface  should  be  cauterised. 

The  subcutaneous  injection  of  strong  solutions  of  carbolic  acid 
or  corrosive  sublimate  has  in  many  cases  yielded  satisfactory 
results. 

It  is  only  fair  to  state,  however,  that  the  experience  of  other 
observers  seems  to  indicate  that  the  results  obtained  by  leaving 


the  pustule  to  nature  and  merely  protecting  it  with  an  antiseptic 
dressing  are  equally  good. 

The  general  treatment  consists  in  feeding  and  stimulating 
the  patient  as  freel}^  as  possible.  Quinine,  in  5  to  10  grain 
doses  every  four  hours,  and  powdered  ipecacuanha,  in  40  to  60 
grain  doses  every  four  hours,  have  also  been  employed  with 
benefit. 

Glanders. 

Glanders  is  due  to  the  action  of  a  specific  bacterium,  the 
hacillus  mallei,  which  resembles  the  tubercle  bacillus,  save  that 
it  is  somewhat  shorter  and  broader,  and  refuses  the  stains  used 
for  that  organism.  It  recjuires  higher  temperatures  for  its 
cultivation  than  the  tubercle  bacillus,  and  its  growth  on  potato 
is  of  a  chai-acteristic  chocolate-brown  colour,  with  a  greenish- 
yellow  ring  at  the  margin  of  the  growth.  The  bacillus  mallei 
retains  its  vitality  for  long  periods  under  ordinary  conditions, 
but  is  readily  killed  by  heat  and  chemical  antiseptics.  It 
does  not  form  spores. 

Clinical  Features. — Both  in  the  lower  animals  and  in  man 
the  bacillus  gives  rise  to  two  distinct  types  of  disease — acute 
gUmders,  and  chronic  cjlanclers  or  farcy. 

Acute  Glanders  is  most  commonly  met  with  in  the  horse 
and  in  other  equine  animals,  while  horned  cattle  are  inmiune. 
It  affects  the  septum  of  the  nose  and  adjacent  parts,  in  the 
mucous  membrane  of  which  firm,  translucent,  greyish  nodules 
containing  lymphoid  and  epithelioid  cells  appear.  These  sub- 
sequently break  down  in  the  centre  and  give  rise  to  irregular 
ulcerations,  with  profuse  discharge,  and  marked  inflammatory 
swelling  around  them.  The  cervical  lymphatic  glands,  as  well 
as  the  lungs,  spleen,  and  liver,  may  be  the  seat  of  secondary 
nodules. 

In  ma,n  acute  glanders  is  commoner  than  the  chronic  variety. 
Infection  always  takes  place  through  an  abraded  surface,  and 
usually  on  one  of  the  uncovered  parts  of  the  body — most 
commonly  the  skin  of  the  hands,  arms,  or  face ;  or  on  the 
mucous  membrane  of  the  mouth,  nose,  or  eye.  The  disease 
has  l)een  acquired  by  accidental  inoculation  in  the  course  of 
experimental  investigations  in  the  laboratory,  and  has  proved 
fatal.    The  incubation  period  is  from  three  to  five  days. 

The  local  manifestations  are  pain  and  swelling  in  the  region 
of  the  infected  wound,  with  inflammatory  redness  around  it 
and  along  the  lines  of  the  Hnporficial  lymphatics.    In  the  course 
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of  a  week,  small,  firm  nodules,  wth  an  asdematous,  inflammatory 
base,  appear,  and  are  rapidly  transformed  into  pustules.  These 
may  occur  on  the  face  and  in  the  vicinity  of  joints,  and  may  be 
mistaken  for  the  eruption  of  small-pox. 

After  breaking  down,  these  pustules  give  rise  to  irregular, 
ulcerated  surfaces,  which  by  their  confluence  lead  to  extensive 
destruction  of  skin.  Sometimes  the  nasal  mucous  membrane 
becomes  affected  and  produces  a  discharge — at  first  watery,  but 
later  sanious  and  purulent.  Necrosis  of  the  bones  of  the  nose 
may  take  place,  in  which  case  the  discharge  becomes  peculiarly 
offensive.  In  nearly  every  case  metastatic  abscesses  form  in 
different  parts  of  the  body,  such  as  the  lungs,  joints,  or  muscles. 

During  the  development  of  the  disease  the  patient  feels  ill, 
complains  of  headache  and  pains  in  the  limbs,  the  temperature 
rises  to  104°  or  even  to  106°  F.,  and  assumes  a  pyajmic  type. 
The  pulse  becomes  rapid  and  weak.  The  tongue  is  dry  and 
brown.  There  is  profuse  sweating,  albuminuria,  and  often 
insomnia  with  delirium.  Death  may  take  place  within  a  week, 
but  more  frequently  occurs  from  exhaustion  during  the  second 
or  third  week. 

Differential  Diagnosis. — There  is  nothing  characteristic  as  to 
the  site  of  the  primary  lesion  in  man,  and  the  condition  may, 
during  the  early  stages,  be  mistaken  for  a  boil  or  carbuncle,  for 
erysipelas,  or  for  any  of  the  other  acute  superficial  inflammatory 
conditions.  Later  it  may  simulate  acute  articiUar  rheumatism, 
or  may  manifest  all  the  symptoms  of  acute  septiciemia  or 
pyasmia.  The  diagnosis  is  established  by  the  isolation  of  the 
bacillus. 

The  'pro'phylaxis  consists  in  thorough  disinfection  of  any  wound 
subjected  to  infection  by  contact  with  a  diseased  animal. 

Treatment. — Excision  of  the  primary  nodule,  followed  by 
cauterisation  with  a  red-hot  iron  and  sponging  with  pure 
carbolic  acid,  should  be  carried  out  if  the  disease  is  recognised 
early,  or  at  any  time,  provided  the  condition  is  sufficiently  limited 
to  render  complete  removal  practicable. 

When  secondary  abscesses  form  in  accessible  situations  they 
must  be  incised,  scraped,  disinfected,  and  drained.  The  general 
treatment  is  carried  out  on  the  same  lines  as  in  other  acute 
infective  diseases. 

Chronic  Glanders. — In  the  horse  the  chronic  form  of  glanders 
is  known  as  farcy.  It  follows  infection  through  an  abrasion  of 
the  skin,  and  involves  chiefly  the  superficial  lymphatic  vessels 
and  glands.  The  lymphatics  become  firm  and  nodular,  con- 
stituting what  the  veterinarians  call  ./arc// aud  farci/  l>iids. 
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In  man  also  the  clinical  features  of  the  chronic  variety  of  the 
disease  are  somewhat  difterent  from  those  of  the  acute  form. 
Here,  too,  infection  takes  place  through  a  broken  cutaneous 
surface,  and  leads  to  a  superficial  lymphangitis  with  nodular 
thickening  of  the  lymphatics  {farnj  buds).  The  neighbouring 
glands  soon  become  swollen  and  indurated.  The  primary  lesion 
meanwhile  inflames,  supjuirates,  and  after  breaking  down  leaves 
a  large,  irregular  ulcer  -with,  thickened  edges  and  a  foul,  purulent 


Vin.  24.— Clii-oiiic  Glan<ler.q  in  a  f,'irl  nr;t.  l.f..    Rliows  Mulliplo  Uli'ors 
niul  Riilargcil  (ilaiiils. 

or  bloody  discharge.  Tlio  glands  bi'cak  down  in  the  same  way 
and  lead  to  wide  destruction  of  skin,  and  the  resulting  siimses 
and  ulcers  arc  exceedingly  intractable  (I'^ig.  24).  Secondary 
deposits  in  the  subcutaneous  tissue,  the  muscles,  and  othoi-  ])arts 
are  not  uncommon,  and  the  nasal  mucous  membrane  may  become 
involved.  The  disease  often  runs  a  very  chronic  course,  ex- 
tending to  four  or  five  montlis,  or  even  longer.  Recovery  takes 
jilace  in  about  50  per  cent,  of  cases,  but  the  convalescence  is 
very  jjrolongcd,  and  at  any  time  the  disease  may  assume  the 
characters  of  tiie  acute  variety  and  s])ocdily  jirove  fiitaJ. 

The   differential   diaf/nosiit    is   often  '  very  difficult.  The 
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ulcerations  of  farcy  have  to  be  distiuguished  from  those  of 
tubercle,  syphilis,  and  other  forms  of  infective  granulomata. 
In  the  chronic  nodules  it  is  often  impossible  to  demonstrate 
the  bacillus. 

Treatment. — Limited  areas  of  disease  should  be  completely 
excised,  disinfected  with  pure  carbolic  acid,  and  dressed  anti- 
septically.  When  too  widely  spread  for  this,  incision  of 
abscesses,  followed  by  scraping  and  disinfection,  is  all  that  can 
be  attempted. 

The  general  condition  of  the  patient  must  be  improved  by 
tonics,  good  food,  and  favourable  hygienic  surroundings.  In 
some  cases  potassium  iodide  acts  beneficially. 

Actinomycosis. 

Actinomycosis  is  a  chronic  disease  due  to  the  action  of  an 
organism  somewhat  higher  in  the  vegetable  scale  than  ordinary 
bacteria — the  stre2ytothrix  actinomyces  or  ray  fimgus. 

Etiology  and  Morbid  Anatomy. — The  actinomyces,  which 
has  never  been  met  with  outside  the  body,  gives  rise  in  oxen, 
horses,  and  other  animals  to  tumour-like  masses  composed  of 
granulation  tissue  ;  and  in  man  to  chronic  suppurative  processes 
which  may  result  in  a  condition  resembling  chronic  pyoemia. 
The  actinomyces  is  more  complex  in  structure  than  other  patho- 
genic organisms,  and  occurs  in  the  tissues  in  the  form  of  small, 
round,  semi-translucent  bodies,  about  the  size  of  a  pin-head  or 
less,  and  consisting  of  colonies  of  the  fungus.  On  account  of 
their  yellow  tint  they  are  spoken  of  as  "sulphur  grains.''  Each 
colony  is  made  up  of  a  series  of  thin,  interlacing  and  branching 
filaments,  some  of  which  are  broken  up  so  as  to  form  masses  or 
chains  of  cocci ;  and  around  the  periphery  of  the  colony  are 
elongated,  pear-shaped,  hyaline,  club-like  bodies. 

Infection  is  believed  to  be  conveyed  by  the  husks  of  cereals, 
especially  barley  ;  and  the  organism  has  been  found  adhering  to 
particles  of  grain  embedded  in  the  tissues  of  animals  suffering 
from  the  disease.  In  human  subjects  there  is  often  a  history  of 
exposure  to  infection  from  such  sources,  and  the  disease  is  said 
to  be  most  common  during  the  harvesting  months. 

Around  the  colonics  of  actinomyces  is  an  ai'ea  of  chronic 
inflammation  in  which  suppuration  usually  occurs,  so  that  the 
fungus  comes  to  lie  in  a  bath  of  greenish-yellow  pus.  Outside 
the  pus  is  a  layer  of  granulation  tissue.  As  the  process  spreads 
the  small  abscesses  become  confluent  and  form  larger  cavities. 
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When  metastasis  takes  place  the  fungus  is  transmitted  by  the 
blood-vessels,  as  in  pyiemia. 

Cliniriil  Features. — In  man  the  disease  may  be  met  with  on,  a 
imtuneous  surface,  but  this  is  not  common.  The  organisms  gain 
access  through  a  broken  surface,  and  spread  by  the  formation  of 
new  nodules  in  the  same  way  as  tuberculosis  of  the  skin.  They 
may,  however,  pass  deeply  and  involve  any  of  the  underlying 
tissues.  The  lymphatic  glands  are  not  involved — a  point  which 
may  serve  to  distinguish  this  disease  from  tuberculosis. 

The  region  of  the  mouili  and  jaws  is  one  of  the  commonest 
sites  of  surgical  actinomycosis.  Infection  takes  place,  as  a  rule, 
along  the  side  of  a  carious  tooth,  and  spreads  to  the  lower  jaw. 
A  swelling  is  slowly  and  insidiously  developed,  and  a  condition 
closely  resembling  a  periosteal  sarcoma  results.  The  loose  con- 
nective tis,sue  of  the  neck  becomes  infiltrated,  and  then  the  spread 
is  more  rapid.  The  whole  region  becomes  swollen  and  infiltrated, 
and  the  skin  ultimately  gives  way  and  free  suppuration  occurs, 
re.sulting  in  the  formation  of  persistent  sinuses.  The  character- 
istic gi'eeni.sh-grey  or  yellow  granules  are  seen  in  the  pus,  and 
when  examined  microscopically  reveal  the  colonies  of  actinomj'ces. 

Less  frequently  the  upper  jaw  becomes  affected,  and  the 
disease  may  spread  to  the  base  of  the  skull  and  brain  and  end 
fatally. 

The  ve)'fehra;  may  beconie  involved  by  infection  taking  place 
through  the  pharynx  or  cesophagus,  and  leading  to  a  condition 
simulating  tuberculous  disease  of  the  spine. 

This  disease  comes  under  the  notice  of  the  physician  when  it 
implicates  the  intestinal  canal  and  its  accessory  glands,  the 
lungs,  pleura  and  bronchial  tubes,  the  brain,  or  the  female 
genital  tract. 

Differential  Didf/nosis. — The  conditions  likely  to  be  mistaken 
for  surgical  actinomycosis  are  sarcoma,  tubercle,  and  syphilitic 
gumma.  In  the  early  stages  the  dift'erential  diagnosis  is  ex- 
ceedingly difficult.  In  many  cases  it  is  only  possible  when 
suppm-ation  has  occurred  and  the  fungus  can  bo  demonstrated. 

The  slow  destruction  of  the  affected  tissue  by  su])]Mirati()n, 
the  al)sence  of  pain,  tenderness,  and  redness  simulate  /ii/wrevJosis, 
l»ut  the  absence  of  glandular  involvement  serves  to  distinguish  it. 

Si/philis  may  be  excluded  by  a  consideration  of  the  history 
of  the  pati(;nt,  but  benefit  from  the  administi'ation  of  potassium 
iodide  is  likely  to  follow  in  both  diseases.  When  the  pleura  is 
affected  the  condition  is  very  liable  to  be  mistaken  for  an  ordinary 
pyogenic  or  a  tuberculous  emjiyema. 

'I'lie  recognition  of  the  fungus  is  the  o-ncial  ]>oinl  in  diagnosis. 
VOL.  I — 9 
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Proc/nosis. — Spontaneous  cure  rarely  occurs.  When  the 
disease  implicates  internal  organs  it  is  almost  always  fatal.  On 
external  parts  the  destructive  process  gradually  spreads,  and  the 
patient  eventually  succumbs  to  septic  poisoning,  pytemia,  and 
exhaustion.  Metastasis  is  very  rare.  When  the  primary  focus 
from  its  situation  admits  of  surgical  treatment  the  prognosis  is 
more  favourable. 

Treatment. — The  only  surgical  treatment  to  be  seriously 
considered  is  the  early  and  free  removal  of  the  affected  tissues. 
After  excision  the  wound  is  cauterised  by  the  actual  cautery  and 
sponged  over  with  pure  carbolic  acid.  The  cavity  left  is  packed 
with  iodoform  gauze,  no  attempt  being  made  to  close  the  wound 
by  stitches.    Local  recurrences  are  treated  in  the  same  way. 

The  administration  of  potassium  iodide  in  large  doses  is  of 


FiCi.  2'). — MyLL'toaia,  ui  ;\l;ului:i  Vw\. 
(Museum  of  Royal  College  of  Siirjjoons,  Eiiinbuigli.) 

great  benefit  in  the  treatment  of  actinomj'cosis,  and  in  cases  in 
which  operative  treatment  is  impracticable,  is  the  most  reliable 
measure  at  our  disposal. 

Mv(;et()ma  ok  Madura  Foot. — Mycetoma  is  a  very  clivonic  di.scasc 
due  to  an  orgaiiisni  roseinliling  tliat  of  actinomycosis,  but  not  identical 
-with  it.  It  is'  endemic  in  certain  trojiical  countries,  and  is  mo.st  I're- 
qucntly  met  with  in  India.  Infection  takes  j)hicc  throuifli  the  skin.  An 
abrasion  is  doubtless  necessary  tor  the  introduction  of  the  orijanism.  Tlie 
disease  usually  occurs  on  tlic  feet  of  adidt  males  \\'\m  woik  l)arefootcd  in 
the  lields — hence  the  name  "Madura  foot." 

Clinical  Features.- — -Tlic  disease  begins  on  some  part  of  the  foot  as  an 
indurated  patch,  wliicli  becomes  discoloured  and  permeated  by  bhiek  or 
yellow  nodules  containing  the  organism.  These  nodules  sjiread  tlirough 
the  foot,  break  down  by  su]i])Uvatiou,  and  niunerous  minute  abscesses 
lined  by  granulation  tissue  are  thus  fonued.  In  the  jius  yellow  ]iarticles 
likened  to  lisli-roe,  or  blaek-pigniented  granules  like  gunpowder,  arc 
constantly  found.  Sinuses  form,  and  the  whole  foot  becomes  greatly 
swollen  and  distoi-ted  by  flattening  of  the  sole  and  hyper-extension  of  the 
toes.    Areas  of  caries  or  necrosis  occur  in  tlie  bones  of  the  foot  (Fig.  2:"))  ; 
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and  the  disease  gradually  extends  up  tlie  leg.  There  is  but  little  pain, 
and  no  constitutional  disturbance.  The  glands  are  not  implicated,  nor  are 
seconibuy  lesions  ever  produced.  The  disease  may  run  a  very  ]irolonged 
course  lasting  I'or  t\yenty  or  thirty  years.  Spontaneous  cure  never  taTccs 
jilace,  and  the  risk  to  lil'e  is  that  ol'  prolonged  suppuration. 

Trcatnietit. — If  .tlie  disease  be  localised  it  may  be  removed  by  the 
knife  or  sharp  spoon,  and  the  part  afterwards  cauterised  and  sponged 
over  with  pure  carbolic  acid.  As  a  rule,  however,  amputation  well 
above  the  disease  is  the  best  line  of  treatment.  Unlike  actinomycosis, 
tills  disease  does  not  apjiear  to  be  benefited  by  potassium  iodide. 

Delhi  Boil. — Sijnonijiiis — Aleppo  boil,  Biskra  button,  Furunculus 
orientalis.  Natal  sore. 

Delhi  Ijoil  is  a  chronic  inflammatory  disease,  most  commonly  met  with 
in  India,  especially  towards  the  eud  of  the 'wet  season.  The  disease 
occurs  oftenest  on  the  face,  and  is  believed  to  bo  due  to  an  organism, 
although  this  has  not  been  demonstrated.  The  infection  is  supposed  to 
be  conveyed  through  water  used  for  washing  or  by  the  bites  of  insects. 

Clinical  Features. — A  red  spot,  resembliug  the  mark  of  a  mosquito 
bite,  appears  on  the  afl'ected  part,  and  is  attended  with  marked  itching. 
Alter  becoming  papular  and  increasing  to  the  size  of  a  pea,  desquamation 
takes  jilace,  leaving  a  dull-red  surface,  which  in  the  course  of  several 
weeks  develops  over  itself  a  series  of  .small  yollowish-wliite  spots,  from 
which  serum  exudes,  and,  drying,  forms  a  thick  scab.  Under  this  scab 
the  skin  ulcerates,  leaving  small  oval  sores  with  sharply-bevelled  edges, 
and  an  uneven  floor  covered  with  yellow  or  sanious  pus.  These  sores 
vary  in  number  from  one  to  forty  or  fifty.  Tliey  may  last  for  months 
and  then  heal  sjiontaneously,  or  may  continue  to  spread  until  arrested 
by  suitable  treatment.  There  is  no  enlargement  of  adjacent  glands,  and 
but  little  inllammatoiy  reaction  in  the  surrounding  tissues  ;  nor  is  there 
auy  marked  constitutional  disturbance.  Kecovery  is  often  I'ollowed  by 
considerable  cicatricial  contraction  leading  to  marked  deformity  ofthe  face. 

The  trealment  consists  in  destroying  the  original  papule  by  the 
actual  cautery,  acid  nitrate  of  mercury,  or  ])ure  carbolic  acid.  Th(^ 
ulcers  should  be  sci'aped  with  the  sharp  spoon,  painted  with  pure  carbolic, 
and  dressed  with  i((dol'orm  gauze.  The  patient  should,  if  jjossible,  leave 
the  district  in  which  the  disease  is  endemic,  and  should  only  use  water 
sterilised  by  boiling. 

(JiitdOK. — Chigoe  or  jigger  results  from  the  introdutdion  ofthe  eggs 
of  the  sand  (k'a  (jjulnx  poiMrans)  into  the  tissues.  It  occurs  in  tro|ii(!al 
Africa,  South  America,  a,nd  the  West  Indies.  'J'lie  impregnated  female 
Ilea  rt'ma.ins  attached  to  the  ]iart  till  the  eggs  mature,  when  by  their 
irritation  they  cause  localised  inllammation  with  ]nistular  or  vesieuia,r 
swelling.  Children  are  most  commonly  attacked,  pa,rtieula,rly  aJiout  the 
toe  nails  and  on  the  scrotum.  The  treatment  consists  in  ])icking  out 
the  insect  with  a  blunt  needle,  special  care  being  taken  not  to  break  it 
\i[t.  Tiie  iiuncture  is  then  eautei'iscul.  The  a]i]j|ication  of  essential  oils 
to  the  feet  acts  as  a  jjrevcntive. 

I'disonino  I!Y  Inskcts. — The  bites  of  certain  ins(H;ts,  such  as 
mos(|uito(:s,  midg(^s,  diU'ercnt  vai'ietics  of  lli('s,  wasps,  a-nd  s|iiderR,  w.iy 
hi:  followiid  by  serious  (complications.  Tlie  ell'ccts  arc  mainly  <lue  Id  the 
injection  of  an  irritiuit  aeiil  secretion,  the  exact  nature  of  wliicli  b.is  not 
been  ascertained.  Some  persmis  are  more  su.sceptible  than  others.  It  is 
important  to  note  also  that  in.sects  may  (carry  the  specific  virus  of  such 
diseases  as  malaria,  lilaria,  anthrax,  or  Delhi  boil,  or  the  ordinary 
pyogenic  bacteria. 
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The  local  lehioii  is  a  [luuctiire,  hUiToimded  liy  a  zone  of  liypermmia, 
wheals,  or  vesicles,  and  is  associated  with  biiruing  seusatioiis  and  itching, 
which  nsualJy  pass  off  in  a  few  hours,  but  may  recur  at  intervals, 
especially  when  the  patient  is  warm  during  the  night.  Scratching  also 
refiroduces  the  local  signs  and  symptoms.  Where  the  connective  tissue 
is  loose — for  examjile,  in  the  eyelids  or  scrotum — there  is  often  consider- 
able swelling  ;  and  in  the  mouth  and  fauces  this  may  lead  to  cedema 
glottidis,  which  nuiy  prove  fatal. 

The  treatment  consists  in  the  local  application  of  dilute  alkalies  such 
as  ammonia  water,  solutions  of  carbonate  or  bicarbonate  of  soda,  or  sal 
volatile.  Weak  carbolic  lotions,  or  lead  and  opium  lotion,  are  useful  in 
allaying  the  local  irritation.  One  of  the  best  means  of  neutralising  the 
poison  is  to  apply  to  the  sting  a  drop  of  a  mixture  containing  equal  parts 
of  pure  carbolic  acid  and  ammonia. 

Tree  stimulation  is  called  I'or  when  severe  constitutional  symptoms 
are  present. 

Snake-Bite.s. — We  are  here  only  concerned  with  the  injuries  inflicted 
by  the  venomous  varieties  of  snakes,  the  most  important  of  which  are 
the  hooded  snakes  of  India,  the  rattle.snakes  of  America,  the  horned 
Snakes  of  Africa,  the  viper  of  Europe,  and  the  adder  of  the  United 
Kingdom. 

While  the  virulence  of  these  creatures  varies  widely,  they  are  all 
capable  of  producing  in  a  greater  or  less  degree  symptoms  of  acute 
poisoning  in  man  and  other  animals.  By  means  of  two  recurved  fangs 
attached  to  the  up])or  jaw,  and  connected  by  a  duct  with  poison-secreting 
glands,  they  introduce  into  their  prey  a  thick,  transparent,  j'ellowish 
fluid,  of  acid  reaction,  probably  of  the  nature  of  an  albumose,  and  known 
as  the  venom. 

The  clinical  features  resulting  from  the  injection  of  the  venom  vary 
dircrtly  in  intensity  with  the  amount  of  the  poison  introduced,  and  the 
rapidity  with  which  it  reaches  the  circulating  blood,  being  most  marked 
when  it  immediately  enters  a  largo  vein.  The  poison  is  innocuous  when 
taken  into  the  .stomach. 

Locally  the  snake  inflicts  a  double  wound,  passing  vertically  into  the 
subcutaneous  tissue  ;  the  edges  of  the  ijunctures  are  ecchymosed,  and 
the  adjacent  vessels  the  seat  of  thrombosis.  Immediately  there  is 
intense  pain,  and  considerable  swelling  with  congestion,  which  tends  to 
spread  towards  the  trunk.  Extensive  gangrene  may  ensue.  There  is  no 
special  involvement  of  the  lyinishatics. 

The  (jeneral  symptooas  may  coiue  on  at  once  il'  the  snake  be  a  particu- 
larly venomous  one,  or  not  for  souu',  hours  if  less  virulent.  In  the 
majority  of  viper  or  adder  bites  the  general  constitutional  disturbance  is 
slight  and  transient,  if  it  ajipears  at  all.  Snake-bites  in  children  are 
particularly  dangerous. 

The  patient's  condition  is  one  of  profound  shock  with  faintness, 
giddiness,  diuiness  ol'  sight,  and  jirobablj^  loss  of  speech,  and  a  feeding 
of  great  terror.  The  pupils  dilate,  the  skin  lieeomes  uuiist  with  a 
clammy  sweat,  and  nausea  with  vomiting,  sometimes  of  blood,  ensues. 
High  fever,  cramps,  loss  of  sensation,  ha'.maturia,  an<l  mela>na  are  anumg 
the  other  symptoms  which  may  lie  ]iresent.  Tin;  pulse  beoonies  feeble 
and  ra]iid,  the  respiratory  nerve  centres  are  profoundly  depressed,  and 
delirium  followed  by  coma  usually  ])reccdcs  the  fatal  issue,  whicli  juay 
take  place  in  from  live  to  forty-eight  hours.  If  the  jiatient  survive  for 
two  days  the  prognosis  is  favourable. 

I'reaiincnl. — A  broad  ligature  should  be  tied  tightly  round  the  limb 
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just  .ibove  tlie  scat  of  int'ectiun  to  preveut  the  poison  passing  into  tlio 
general  circulation.  Bleeding  from  tlie  wound  slioidd  be  encouraged, 
and,  if  necessary,  incisions  may  be  made  for  tliis  purpose.  The  applica- 
tion of  an  Esmarcli's  elastic  bandage  from  above  downward  to  empty  the 
blood  out  of  the  infected  jjortiou  of  the  limb  has  been  recommended. 
The  whole  of  the  bite  should  at  once  be  excised,  and  the  raw  surface 
treated  with  a  solution  of  permanganate  of  potash  or  peroxide  of 
hydrogen,  which  destroys  the  poison  by  oxidation. 

The  general  treatment  consists  in  free  stimulation  with  whisky, 
brandy,  ammonia,  digitalis,  etc.  Hyijodermic  injections  of  strychnine 
in  doses  sufficiently  large  to  produce  a  slight  degree  of  poisoning  by  the 
drug  are  particularly  useful.  The  most  rational  treatment,  when  it  is 
available,  is  the  use  of  the  anliveiiin  introduced  by  Fraser  and  Calmette. 
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TUBERCULOSIS. 

Definition  of  tuberculous  disease — Tubercle  bacilli — Methods  of  infection 
— Inherited  and  acquired  predisposition — Action  of  the  bacillus 
upon  the  tissues — Tuberculous  granulation  tissue — Natural  cure — 
Kecrudescence  of  the  disease — The  Tudeuculous  Abscess — Con- 
tents and  wall  of  the  abscess. 

The  term  tuberculosis  is  applied  generically  to  the  various 
pathological  conditions  ^\^l^ich  result  from  the  action  of  the 
tul)ercle  bacillus.  The  diseases  produced  by  this  organism  are 
spoken  of  as  tubo'culous,  and  as  this  term  indicates  the  essential 
nature  of  the  affection,  it  is  to  be  preferred  to  the  terms 
"  strumous  "  and  "  scrofulous  "  i)reviously  employed. 

Tuberculosis  may  be  met  with  in  any  of  the  tissues  or  organs 
of  the  body,  but  it  occurs  more  frequently  in  some  situations 
than  in  others.  It  is  very  common,  for  exam])le,  in  lymphatic 
glands,  in  bones  and  joints,  in  the  peritoneum,  tlie  intestine,  the 
kidney,  prostate  and  testis,  and  in  the  skin  and  subcutaneous 
cellular  tissue.  It  is  seldom  met  with  in  the  breast  or  in 
muscles,  and  it  rarely  affects  the  ovary,  the  pancreas,  tlie 
parotid,  or  the  thyroid. 

Tubercle  bacilli  occur  as  straight  or  slightly-curved  rods, 
measuring  aljout  3  /x  by  '3  /x.  They  have  no  i)ower  of  move- 
ment. It  is  as  yet  undecided  whether  or  not  they  form  spores. 
Their  virulence  varies  widely,  and  they  are  more  tenacious  of 
life  than  the  conunon  pyogenic  l)acteria.  In  a  dry  state,  for 
example,  they  can  retain  their  vitality  for  months,  and  tljey  can 
also  survive  immersion  in  water  for  prolonged  periods.  They 
resist  the  action  of  the  jn'oducts  of  putrefaction  for  a  consider- 
able time,  and  are  not  destroyed  by  digestive  processes  in  the 
stomach  and  intestine.  They  may  be  killed  in  a  few  minutes 
by  immersion  in  1  in  20  carbolic  lotion,  by  boiling,  or  by 
exposure  to  steam  under  pressure. 
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"  The  great  multiplying  ground  of  tubercle  bacilli  is  the 
animal  body,  and  tuberculous  tissues  and  secretions  containing 
tlie  bacilli  are  the  chief,  if  not  the  only  means  by  which  the 
disease  is  spread.  The  bacilli  leave  the  body  in  large  numbers 
in  the  sputum  of  phthisical  patients,  and  when  the  sputum 
becomes  dried  and  pulverised  they  are  set  free  in  the  air. 
Their  presence  in  the  air  of  rooms  containing  consumptive 
patients  has  been  repeatedly  demonstrated.  So  far  as  the 
human  subject  is  concerned,  the  great  means  of  disseminating 
the  bacilli  in  the  outer  world  is  dried  phthisical  sputum. 
Another  possible  source  of  infection,  especially  in  children,  is 
the  milk  of  cows  affected  with  tuberculosis  of  the  udder.'' ' 

In  marked  contrast  to  what  obtains  in  the  infective  diseases 
which  have  been  already  described,  tuberculosis  rarely  results 
from  the  infection  of  a  wound  of  the  external  surface  of  the 
body.  In  exceptional  instances,  however,  this  does  occur,  and 
in  illustration  of  the  fact  may  be  cited  the  case  of  a  servant 
girl  who  cut  her  finger  with  a  broken  spittoon  containing  the 
sputum  of  her  consumptive  master  ;  the  wound  subsequently 
showed  evidence  of  tuberculous  infection,  which  ultimately 
spread  up  along  the  lymphatic  vessels  of  the  arm.  Pathologists, 
too,  whose  hands  arc  frequently  exposed  to  the  contact  of  tuber- 
culous tissues  and  pus,  are  liable  to  suffer  from  a  form  of 
tuberculosis  of  the  skin  of  the  finger,  known  as  anatomical 
liiherde.  Slight  wounds  of  the  feet  in  children  who  go  about 
barefoot  in  towns  sometimes  become  infected  with  tubercle. 
Ol)eration  wounds  made  with  instruments  contaminated  with 
tuberculous  material  have  also  been  known  to  become  infected. 
It  is  highly  probable  that  the  common  form  of  tuberculosis  of 
the  skin  known  as  "lupus"  arises  by  direct  infection  from  without. 

In  the  vast  majority  of  cases  the  tubercle  bacillus  gains 
entrance  to  the  botly  l)y  way  of  the  internal  nuicous  surfaces, 
the  organisms  being  either  inhaled  or  swallowed. 

77«;  rc.ii pint  lory  niveous  viembrave,  from  the  nose  and  mouth 
to  the  terminations  of  the  air  tubes  in  the  lungs,  is  constantly 
exposed  to  infection  by  the  inhalation  of  air  laden  with  dnst 
and  other  minute  particles  to  which  the  virus  is  adherent. 
The  existence  of  inHanimation,  or  of  some  su[icrfi('ial  lesion  of 
tliesc  mucous  surfaces,  favours  the  entrance  of  the  bacilli  into 
the  tissues,  whence  they  pass  by  way  of  the  lymphatic  vessels  to 
the  glands.  The  glands  most  freipiently  infected  in  this  way 
are  the  cervical  glands,  and  those  within  the  cavity  of  the  chest 
— particularly  the  brotichial  glands  at  the  root  of  the  Inng. 
'  Muir  and  Ritchie,  "  Manual  of  Bacturiology,"  Snl  edition,  100?, 
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The  eutrauce  of  the  bacilli  iuto  oue  or  other  of  these  groujjs 
of  glands  may  result  in  active  tulierculous  disease  of  the  infected 
group.    On  the  other  hand,  there  is  reason  to  believe  that  tlie 
organisms  may  lie  in  a  dormant  or  latent  condition  for  an 
almost  indefinite  period,  and  only  become  active  long  afterwards, 
■when  some  general  de^^ression  of  the  patient's  health  produces 
conditions  which  favour  their  growth.    When  the  organisms 
become  active  in  this  way,  the  tuberculous  tissue  may  undergo 
softening  and  disintegration,  the  infective  material  may  erupt 
into  an  adjacent  vein,  and  thus  entering  the  general  cii'culation, 
may  he  carried  by  the  blood-stream  to  distant  parts  of  the  body, 
and  so  give  rise  to  an  acute  general  tuberculosis.    The  initial 
infection  of  the  lymphatic  glands  within  the  chest,  being  un- 
attended with  any  external  or  clinical  evidence  of  its  occurrence, 
remains  unrecognised  and  unsuspected,  and  the  patient,  usually 
a  child,  may  present  the  appearances  of  even  robust  health. 
At  any  subsequent  period  of  life,  however,  tuberculous  disease 
may  make  its  appearance  in  some  tissue  of  the  body — for 
example,  in  a  bone  or  joint,  in  the  kidney  or  testicle,  or  in  the 
membranes  of  the  brain.    More  than  one  tissue  may  be  infected 
either  simultaneously  or  in  succession,  without  any  external 
evidence  of  the  transference  of  the  bacilli  from  one  part  of  the 
body  to  another.    Many  tuberculous  patients  are  to  be  regarded 
as  possessing  in  their  bronchial  glands,  or  elsewhere,  an  internal 
store  of  bacilli,  to  which  the  existing  disease  owes  its  origin,  and 
from  which  similar  outbreaks  of  tuberculosis  may  originate  in 
the  future. 

It  is  probable  that  in  some  cases  the  tubercle  bacilli  may 
effect  an  entrance  through  the  mucous  membrane  of  the 
respiratory  tract  directly  into  the  blood-vessels,  and  thus  into 
the  circulating  blood,  by  means  of  which  they  may  be  carried  to 
any  part  of  the  body. 

The  alimeiUart/  mucous  laembrane,  especially  that  of  the 
small  intestine,  is  exposed  to  infection  by  swallowed  s])utum 
and  by  food  materials,  such  as  milk,  containing  tubercle  bacilli. 
The  organisms  may  lodge  in  the  mucous  membrane  and  cause 
tuberculous  ulceration,  or  they  may  be  carried  through  the  wall 
of  the  bowel  iuto  the  lacteals,  along  which  they  pass  to  the 
mesenteric  glands.  There  they  may  become  arrested,  and  either 
give  rise  t(^  active  tulicrculous  disease  of  the  glands,  or  lie 
dormant  indefinitely  and  only  become  active  at  a  subse(|ueiit 
period.  It  may  happen  that  the  bacilli  from  a  tuberculous 
mesenteric  gland  are  carried  by  way  of  the  receptacle  of  the 
chyle  and  the  thoracic  duct  into  the  general  circulation,  and  in 


PllEDISPOSITION  TO  TUBEECULOSIS. 


137 


this  way  infect  distant  parts  oi'  the  body,  or  give  rise  to  general 
tuberculosis.  In  some  cases  the  transference  of  the  infective 
material  is  more  direct — for  example,  when  a  softened  mesenteric 
gland  erupts  into  a  contiguous  vein,  and  so  infects  the  circu- 
lating blood,  or  erupts  on  to  the  peritoneum  covering  the 
mesentery,  and  so  sets  up  a  tuberculous  peritonitis. 

Predisposition  to  Tuberculosis. — That  some  individuals  are 
more  prone  to  become  the  subjects  of  tuberculosis  than  others 
is  evident  from  the  fact  that  while  under  the  existing  conditions 
of  civilised  life  all  are  exposed  to  the  infection,  only  a  compara- 
tively small  number  acquire  the  disease.  The  precise  conditions 
M'hich  favour  the  entrance,  lodgment,  and  growth  of  the  bacilli 
in  those  predisposed  to  the  disease  are  somewhat  uncertain.  It 
may  be  that  there  is  some  peculiarity  of  the  tissues  which 
renders  them  a  specially  suitable  soil  for  the  organisms,  or  that 
the  patient's  power  of  resisting  the  invasion  of  the  virus  is 
abnormally  low.  In  any  case,  with  regard  to  the  etiology  of 
tuberculosis,  this  jjredisposition  is  to  be  looked  upon  as  a  factor 
almost  as  important  as  the  presence  of  the  bacilli  themselves. 
In  some  cases  the  predisposition  is  inherited,  in  others  it  is 
acquired. 

Those  who  inherit  the  predisposition  usually  belong  to 
families  in  which  the  disease  is  specially  rife,  and  although  as 
children  they  may  have  all  the  appearance  of  being  healthy  and 
even  robust,  if  exposed  to  infection  they  are  much  more  liable 
to  contract  tuberculosis  than  are  members  of  families  in  which 
the  disease  is  unknown.  The  inherited  predisposition  dates 
from  the  commencement  of  life,  and  only  terminates  with  it. 
Childi  •en  are  very  seldom  born  with  tuberculous  lesions,  and  in 
the  recorded  cases  of  congenital  tuberculosis  there  has  almost 
always  been  some  tuberculous  disease  present  in  the  generative 
organs  of  the  mother. 

There  is  abundant  evidence  that  the  common  diseases  of 
infancy  and  childhood, — such,  lor  example,  as  whooping-cough, 
measles,  influenza,  bronchial  catarrh,  broncho-pneumonia,  an(l 
rickets, — by  impairing  the  general  health  and  lowering  the  resist- 
ing powers  of  the  individual,  exert  an  important  influence  in 
producing  an  acquired  predis])osition  to  tulterculosis.  Tuber- 
culous aH'ections  t'rc([uently  date  from  an  attack  (jf  one  or  other 
of  these  illnesses,  the  iidlamed  and  catarrhal  condition  of  the 
r(!S[)iratory  and  othei'  mucous  niembranc^s  doubtless  favouring 
the  occurrence  of  tubercidous  infection.  (Jonlinement  in 
crowded  dwellings,  schoolrooms,  worksho])s,  and  factories  is 
also  injurious,  as  it  entails  the  breathing  of  impure  air  which 


138 


TUBERCULOSIS. 


may  be  contaminated  with  tubercle  bacilli.  Insufficient  and 
improper  feeding,  by  lowering  the  general  vitality  and  by  lead- 
ing to  impairment  of  digestion  and  catarrhal  changes  in  the 
alimentary  nuicous  membranes,  have  also  a  prejudicial  influence. 

In  practice  it  is  not  uncommon  to  meet  with  a  combination 
of  the  above-mentioned  predisposing  factors,  all  conspiring  to 
render  the  soil  more  favourable  for  the  growth  of  tubercle. 

The  efiects  of  injury  or  of  pre-existing  disease  in  a  part 
may  favour  the  lodgment  and  growth  of  tubercle  bacilli,  but 
they  are  more  likely  to  act  in  determining  the  localisation  of 
the  tuberculous  disease  than  by  directly  contributing  to  its 
causation.  Iir  an  individual,  for  example,  in  whose  blood 
tubercle  bacilli  are  circulating  and  reaching  every  tissue  and 
organ  of  the  bodj'^,  the  occurrence  of  tuberculous  disease  in  a 
particular  part  may  be  determined  by  the  depression  of  the 
tissues  resulting  from  an  injury. 

Statistics  show  that  the  largest  number  of  cases  of  surgical 
tuberculosis  are  met  with  between  the  ages  of  five  and  fifteen. 
At  the  same  time,  this  apparent  excessive  frequency  during  the 
early  years  of  life  is  partly  accounted  for  by  the  correspondingly 
larger  number  of  individuals  alive  during  these  years.  Stated 
in  another  way,  tuberculosis  may  be  comparatively  rare  above 
the  age  of  seventy,  but  so  are  individuals.  It  must  be 
emphasised  that  tuberculosis  may  be  met  with  at  any  period  of 
life,  and  that  the  mere  fact  that  a  patient  is  up  in  years  is  not  a 
sufficient  reason  for  excluding  the  possibility  of  a  given  lesion 
being  tuberculous.  In  individuals  past  the  prime  of  life  there 
is  little  tendency  to  natural  recovery  from  tuberculous  affections, 
and  small  prospect  of  any  but  the  most  radical  operations  eftect- 
ing  a  cure  of  the  disease. 

While  it  is  a  fact  that  males  are,  on  the  whole,  more  often 
atiected  than  females,  the  influence  of  sex  in  predisposing  to 
tuberculosis  is  not  certain. 

Changes  in  the  Tissues  following  upon  the  successful 
Lodgment  of  Tubercle  Bacilli.— The  action  of  the  bacillus  on 
the  tissues  is  twofold  :  on  the  one  hand,  by  its  irritation  it 
induces  tissue  reaction  in  the  form  of  i)roliferative  changes  and 
leucocyte  infiltiution  ;  ami,  on  the  other,  it  causes  in  the  colls 
around  degenerative  changes  which  ultimately  result  in  their 
death. 

The  area  of  tissue  infected  becomes  the  scat  of  a  chronic 
inflammation,  attended  Avith  the  formation  of  a  friable, 
gelatinous  granulation  tissue.  This  may  be  collected  into 
circumscribed  nodules  or  "tubercles,"  or  it  may  be  ill-defined, 
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ditfuse,  and  iiitiltrating.  This  granulation  tissue  presents 
characteristic  histological  elements — for  example,  large  cells, 
often  with  more  than  oae  nucleus,  spoken  of  as  endotlielioid 
cells ;  and  still  larger  cells,  known  as  giant  cells.  There  are 
also  large  numbers  of  small  round  cells  which  resemble  the 
leucocytes  of  the  blood  and  lymph.  It  is  further  characteristic 
of  tuberculous  granulation  tissue  that  it  tends  to  undergo  certain 
forms  of  degeneration  and  death,  of  which  the  best  known  is 
caseation.  This  implies  the  conversion  of  the  tissue  into  an 
amorphous,  pale-yellow  or  whitish  material  resembling  cheese. 
Lime  salts  may  subsequently  be  deposited  in  this  material  — a 
change  known  as  calcification. 

In  any  portion  of  tissue  examined  for  diagnostic  purposes 
the  recognition  of  the  characteristic  elements  above  described, 
\vith  or  without  caseation,  is  usually  sufficient  evidence  of  its 
tuberculous  nature.  The  recognition  of  the  bacillus  itself  by 
appropriate  methods  of  staining  makes  the  diagnosis  a  certainty ; 
but  as  it  is  by  no  means  easy  to  identify  it  in  many  forms  of 
surgical  tuberculosis,  it  may  be  necessary  to  have  recourse  to  the 
more  certain  test  of  experimental  inoculation. 

The  changes  subsequent  to  the  formation  of  tuberculous 
granulation  tissue  are  liable  to  many  variations.  It  must 
always  be  borne  in  mind  that  although  the  bacilli  have  effected 
a  lodgment  and  have  inaugurated  disease,  the  relation  between 
them  and  the  tissues  remains  one  of  mutual  antagonism  ;  which 
of  them  is  to  gain  and  keep  the  up]ier  hand  in  the  conflict 
depends  on  their  relative  powers  of  resistance.  If  the  tissues 
prevail,  there  ensues  a  process  of  repair.  In  the  immediate 
vicinity  of  the  area  of  infection  young  connective  tissue,  and 
later,  fibrous  tissue  is  formed.  This  may  entirely  re])lacc  the 
tubercuhjus  ti.ssue  and  bring  about  repair — a  fibrous  cicatrix 
remaining  to  mark  the  scene  of  the  prcvioiis  contest.  Scars  of 
this  nature  are  not  infrequently  discovered  at  the  apex  of  the 
lung  after  death.  Under  other  circumstances  the  tuberculous 
ti.ssue  whir'h  lias  undergone  caseation,  or  even  calcification,  is  only 
encaiisulated  l)y  the  new  fibrous  tissue,  like  a  foreign  i)ody. 
1  Although  this  may  be  regarded  as  a  victory  for  the  tissues,  the 
cure,  if  such  it  may  Ije  called,  is  not  always  a  permanent  one, 
for  at  any  .subsc(|nent  period  of  life,  when  the  part  afi'ected  is 
disturbed  by  injury  or  through  some  other  infiucnce,  the 
encay)sulated  tubercle  may  ])ecoine  active,  may  get  the  upjicr 
hand  of  the  tissues,  and  tlicre  results  what  is  called  a  relap.se  or 
recrudescence  of  the  disease. 

If,  however,  at  the  inauguration  of  the  tuberculous  disease 
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the  bacilli  prevail,  the  infection  tends  to  s})read  into  the 
tissues  surrounding  those  originally  infected  ;  more  and  more 
tuberculous  granulation  tissue  is  formed.  Finally  the  tuber- 
culous tissue  breaks  down  and  liquefies,  resulting  in  the  forma- 
tion of  a  cold  abscess.  In  their  struggle  with  the  tissues, 
tubercle  bacilli  receive  considerable  supjjort  and  assistance  from 
the  presence  of  pyogenic  organisms.  A  tuberculous  infection 
may  exhibit  its  aggressive  qualities  in  a  more  serious  form  by 
sending  off  detachments  of  bacilli,  which  are  carried  by  the 
lymphatics  to  the  nearest  glands,  or  by  the  blood-stream  to 
more  distant,  and  it  may  be  to  all,  parts  of  the  body.  When 
the  infection  is  thus  generalised,  the  condition  is  called  "general 
tuberculosis."  Considering  the  extraordinary  frequency  of 
localised  forms  of  surgical  tuberculosis,  general  dissemination  of 
the  disease  is  very  rare. 

The  clinical  features  of  surgical  tuberculosis  vary  with  the 
situation,  distribution,  and  nature  of  the  lesion.  The  onset  of 
the  disease  is  usually  attended  with  impairment  of  the  general 
health  and  vigour.  It  is  a  common  observation  that  the  patient 
has  been  losing  Hesh  and  is  not  taking  the  usual  quantity  of 
food.  The  more  advanced  symptoms  —  fever,  sweating,  and 
emaciation — are  to  be  ascribed  to  the  absorption  and  distribution 
throughout  the  system  of  the  toxic  products,  not  only  of  the 
tubercle  bacilli,  but  also  of  other,  and  especially  of  pyogenic 
organisms,  with  which,  in  its  later  stage.s,  the  tuberculous 
infection  is  often  complicated. 

The  general  treatment  consists  in  combating  the  adverse 
influences  which  have  been  mentioned  as  increasing  the  liability 
to  tuberculous  infection.  Within  recent  years  the  value  of  the 
"open-air"  treatment  has  been  widely  recognised.  The  diet 
must  be  a  liberal  one,  and  should  include  those  articles  which 
are  at  the  same  time  nourishing  and  easily  digested,  especially 
Ijroteids  and  fats ;  milk  obtained  from  a  reliable  source  is  one  of 
the  best.  When  the  ordinary  nourishment  taken  is  insufficient, 
it  may  be  supplemented  by  such  articles  as  malt  extract,  stout, 
and  cod-liver  oil.  The  last  is  especially  beneficial  in  i)atients 
who  do  not  take  enough  fat  in  other  forms.  It  is  noteworthy 
that  many  tuberculous  patients  show  an  aversion  to  fat  in  any 
form.  Cod-liver  oil  should  be  given  in  small  quantities  until 
the  patient  becomes  accustomed  to  it.  When  the  oil  continues 
to  be  distasteful  or  to  disagree  in  the  pure  state,  one  or  other 
of  the  emulsified  forms  may  be  substituted.  The  general 
health  may  be  lienelitcd  by  the  administration  of  tonics — such, 
for  example,  as  the  syrup  of  the  iodide  of  iron.    The  local 
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treatment  will  be  considered  under  each  particular  tissue  and 
organ. 

Tuberculous  Ab.scess. 

The  breaking-down  of  a  tuberculous  focus  and  the  conversion 
of  the  debris  into  pus  is  a  slow  and  insidious  process,  and  is 
unattended  with  the  classical  signs  of  inflammation — hence  the 
terms  "  cold  "  and  "  chronic  "  applied  to  the  tuberculous  abscess. 

In  a  typical  cold  abscess,  sucli  as  that  which  results  from 
tuberculous  disease  of  the  vertebrie,  the  clinical  appearances  are 
those  of  a  soft,  liuid  swelling  without  heat,  redness,  pain,  or 
fever.  When  inflammatory  symptoms  are  present  they  are 
usually  due  to  a  mixed  infection  with  ordinary  pyogenic 
bacteria  having  taken  place. 

A  tuberculous  abscess  results  from  the  disintegration  and 
liquefaction  of  tuberculous  granulation  tissue  which  has  under- 
gone caseation.  Fluid  and  cells  from  the  adjacent  blood-vessels 
exude  into  the  cavity,  and  lead  to  variations  in  the  character 
of  its  contents.  In  some  cases  the  contents  consist  of  a  clear 
amber-coloured  fluid,  in  which  are  suspended  flakes  or  fragments 
of  broken-down  caseated  tissue ;  in  others,  of  a  thick,  white 
material  like  cream-chee.se.  From  the  addition  of  a  large 
number  of  emigrated  leucocytes,  the  contents  may  closely 
resemble  the  pus  of  an  ordinary  acute  abscess. 

The  wall  of  the  abscess  is  lined  with  tuberculous  granulation 
ti.ssue,  the  inner  layers  of  which  are  undergoing  caseation  and 
disintegration  and  present  a  shreddy  appearance.  The  outer 
layers  consist  of  tuberculous  tissue  which  has  not  yet  undergone 
ca.seation.  The  ab.scess  tends  to  increase  in  size  by  progressive 
liijucfaction  of  the  inner  layers,  caseation  of  the  outer  layers, 
and  the  further  invasion  of  the  surrounding  tissues  by  tubercle 
bacilli.  In  this  way  a  tuberculous  abscess  is  capable  of 
indefinite  extension  and  increase  in  size  until  it  reaches  a  free 
.surface  and  ruptures  externally.  Once  a  collection  of  tuberculous 
pus  forms,  the  direction  in  whicli  it  spreads  is  influenced  by  the 
anatomical  arrai:gcment  of  the  tissues,  and  possibly  to  some 
I  A  tent  by  gravity,  and  the  abscess  may  come  to  the  surface  at  a 
considerable  distance  from  its  seat  of  origin.  The  best  illustra- 
tinii  of  this  is  seen  in  psoas  abscess,  which  may  oi'iginate  in  the 
dor.sal  vertebne,  extend  downwards  within  the  sheath  ol'  the 
])soas  muscle,  and  finally  appear  in  the  thigh. 

C/inirnl  FfldtnreK. — The  slow  and  insidious  develo]>ment  of 
I  lie  tul)erculons  al)scess  is  one  of  its  most  characteristic  fcatarcs. 
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The  swelling  may  attain  a  considerable  size  witliout  the  patient 
being  aware  of  its  existence,  and,  as  a  matter  of  fact,  it  is  often 
discovered  accidentally.  There  is  an  absence  of  the  ordinary 
signs  of  inHannnation  ;  but  if  the  patient  is  under  observation, 
and  a  record  kept  of  the  daily  temperature,  a  slight  rise  may  be 
noted  in  the  evening  during  the  development  and  progress  of 
the  abscess.     There  is  frequently  a  quiescent  stage  of  the 

tuberculous  abscess,  which  is  not  at- 
tended with  any  rise  of  temperature. 
According  to  its  situation  and  mode 
of  origin,  the  abscess  varies  in  size 
from  a  small  cherry  to  a  ca%'ity  con- 
taining several  pints  of  pus.  The 
shape  of  the  abscess  varies ;  it  is 
usually  that  of  a  flattened  sphere, 
but  it  may  present  pockets  or  bur- 
rows running  in  various  directions. 
Sometimes  the  abscess  is  hour-glass 
or  dumb-bell  shaped;  this  is  well 
illustrated  in  the  region  of  the  groin 
in  disease  of  the  spine  or  pelvis, 
where  there  may  be  one  large  sac 
occui)ying  the  venter  ilii,  and  a 
smaller  one  in  the  thigh,  the  two 
communicating  by  a  narrow  channel 
under  Poupart's  ligament.  By  press- 
ing with  the  Angers  the  pus  may  be 
displaced  from  one  compartment  to 
the  other.  Occasionally  the  jirogrcss 
of  the  abscess  is  arrested,  and  it  may 
remain  stationary  for  an  indefinite 
period.  The  usual  course  of  events, 
however,  is  that  the  abscess  pro- 
gresses slowly,  and  finally  reaches  a 
free  surface — usually  the  skin.  As 
it  does  so  there  may  be  some  pain,  redness,  and  local  elevation 
of  temperature.  Fluctuation  becomes  more  and  more  evident 
and  superficial,  and  the  skin  becomes  livid  and  finally  gives  way. 
If  the  case  is  left  to  nature,  the  discharge  of  pus  contiiuies,  and 
the  track  opening  on  the  skin  surface  remains  as  a  sinus.  The 
liersistence  of  suppuration  is  due  to  the  presence  in  the  wall  of 
the  abscess  and  of  the  sinus,  of  tubercle  bacilli  and  tidierculous 
.gi'anulation  tissue,  which,  so  long  as  they  remain,  continue  to 
inrnish  discharge,  and  so  prevent  healing.    Sooner  or  later 


Flo.  26. — A  young  woman, 
^  showing  (1)  a  Cold  Al).sce.ss 
of  the  Back  ;  (2)  Tnliercu- 
lous  Ulceration  of  Hkm  of 
Neck  .suljseqni'nt  io  Disease 
in  the  Glands. 
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liyogcnic  organisms  gain  access  to  the  sinus,  and  through  it  to 
the  wall  of  the  abscess.  They  tend  further  to  depress  the 
resisting  power  of  the  tissues,  and  thereby  aggravate  and 
perpetuate  the  tuberculous  disease.  Tliis  superadded  infection 
with  pyogenic  organisms  exposes  the  patient  to  the  furtlier  rislts 
of  septic  intoxication,  especially  in  the  form  of  Irectic  fever  and 
septicajmia,  and  to  general  tuberculosis.  A  tuberculous  abscess 
may  in  one  or  other  of  these  ways  be  a  cause  of  death. 

The  chronic  abscess  may  be  met  Avith  anywhere  in  the 
subcutaneous  or  other  cellular  tissue.  It  is  often  the  result  of 
tuberculous  disease  in  a  lymphatic  gland,  in  a  bone,  or  in  one  or 
other  of  the  organs  of  the  body,  such  as  the  kidney  or  testicle. 

Residual  abscess  is  the  name  given  to  the  abscess,  which  may 
make  its  appearance  months,  or  even  years,  after  the  ap]3arent 
cure  of  tuberculous  disease — as,  for  example,  in  the  hip-joint  or 
spine.  It  is  called  residual  because  it  has  its  origin  in  the 
residuum  or  remains  of  the  original  disease. 

Diagnosis. — The  typical  cold  abscess  is  to  be  diagnosed  from 
a  softening  syphilitic  gumma,  a  cyst,  a  lipoma,  and  from  other 
soft  tumours.  When  a  tuberculous  abscess  is  about  to  burst 
externally,  it  may  be  difficult  to  distinguish  it  from  an  abscess 
due  to  infection  witli  pyogenic  organisms.  Help  is  obtained  by 
the  history,  and  by  recognising  the  association  of  the  abscess 
with  tuberculous  disease  in  one  of  the  organs  or  tissues  in  the 
neighbourhood.  Even  wlien  the  abscess  is  opened,  the  appear- 
ances of  the  pus  may  not  supply  the  desired  information,  and  it 
may  be  necessary  to  submit  it  to  l)acteriological  examination 
or  experimental  inoculation  in  order  to  arrive  at  an  accurate 
diagnosis.  It  may  be  only  after  opening  the  abscess  that  its 
.teat  of  origin  can  be  recognised. 

7're/tf:)ti.ent. — It  is  instructive  to  know  that  before  the  intro- 
iliiction  of  Li.sterian  metiiods,  surgeons  deprecated  the  ojjcning 
of  tuberculous  abscesses  because  of  the  almost  inevitable 
occurrence  of  ])yogenic  infection,  and  of  the  risks  which  this 
iniiilies.  After  the  introduction  of  antise^jtics,  it  became  possible 
to  open  such  alisce.sses  without  these  ri.sks,  and  the  procedure 
employed  was  to  make  an  o[iening  in  a  dependent  i)osition,  and 
secure  drainage  by  means  of  a  rubber  tube.  The  usual  result 
was  that  the  ab.scess  continued  to  discharge,  often  for  long 
periods,  and  the  track  of  the  tube  frequently  became  a  pei-sistent 
sinus.  The  more  recent  and  more  successful  treatment  consists 
in  destroying  the  wall  of  the  abscess,  for  in  it  is  contained  the 
tuberculous  infection  which  is  tlu;  cause  both  of  the  abscess  and 
of  the  persistence  of  discharge  after  it  has  been  opened.  This 
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is  carried  out  iu  various  ways,  according  to  the  situation  and 
extent  of  the  abscess. 

We  shall  consider  in  the  first  [ilace  the  various  procedures 
em})loyed  when  the  slcin  over  the  abscess  is  intact.  Theoretically 
the  most  certain  measure  is  to  excise  the  abscess  as  a  vj/iole,  as  if 
it  were  a  tumour ;  but  in  practice  this  is  only  possible  in  the  small 
subcutaneous  abscesses  or  strumous  nodes  met  with  in  children. 

Evacuation  of  the  Abscess  and  Injection  of  Iodoform. — The  pre- 
paration employed  is  a  ten  per  cent,  emulsion  of  powdered  iodo- 
form in  glycerin,  which  becomes  sterile  soon  after  it  is  prepared. 
Its  curative  efl'ects  would  appear  to  depend  upon  the  liberation 
of  iodiiie,  which  restrains  the  activity  of  the  bacilli,  and  upon 
its  capacity  for  irritating  the  tissues  and  stimulating  the  forma- 
tion of  scar  tissue.  An  aniesthetic  is  rarely  called  for,  except  in 
children.  The  contents  of  the  abscess  are  first  evacuated  by 
means  of  a  large  trocar  and  cannula  introduced  obliquely  through 
the  overlying  soft  parts,  avoiding  any  part  where  the  skin  is  thin 
or  red.  If  the  cannula  becomes  blocked  with  caseous  material 
it  must  be  cleared  with  a  probe.  The  iodoform  emulsion  is 
injected  by  means  of  a  glass-barrelled  syringe,  which  should  be 
firmly  screwed  on  to  the  cannula.  The  amount  injected  varies 
with  the  size  of  the  abscess  and  the  age  of  the  patient ;  it  may 
be  said  to  range  from  two  or  three  drams  in  the  case  of  children 
to  several  ounces  iu  larger  abscesses  in  adults.  The  cannula  is 
then  withdrawn,  and  the  puncture  covered  with  a  gauze  dress- 
ing, and  bandaged  so  as  to  exert  a  certain  amount  of  compression. 
If  the  abscess  fills  up  again,  the  injection  should  be  repeated 
once  or  oftener.  A  one  per  cent,  solution  of  formalin  in  glj^cerin 
has  been  employed  as  a  substitute  for  iodoform. 

When  the  contents  of  the  abscess  are  semi-solid  and  cannot  be 
evacuated  even  through  a  large  cannula,  a  small  incision  must 
be  made,  and  after  emptying  the  cavity,  the  iodoform  emulsion  is 
introduced  through  a  short  rubber  tube  attached  to  the  syringe. 
The  injection  is  continued  while  the  wound  is  being  closed  with 
sutures,  so  that  when  the  o])eration  is  completed  the  cavity  will 
be  distended  with  the  emulsion.  The  method  is  not  satisfactory 
unless  the  wound  heals  by  first  intention.  Experience  has  shown 
that  even  large  al)scesses,  such  as  those  associated  with  spinal 
disease,  may  be  cured  by  oue  or  other  of  the  above  methods  of 
iodoform  injection. 

Another  method  of  treatment  is  by  incision  of  the  abscess 
and  removal  of  the  tubeirulous  tissue  in  its  wall  with  the  sharp 
spoon.  An  incision  is  made  which  will  give  free  access  to  the 
interioi-  of  the  abscess  ;  otherwise  outlying  pockets  or  recesses  are 
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liable  to  be  overlooked.  Small  incisions  are  only  justifiable 
when  an  extensive  scar  would  be  disfiguring.  After  removing  the 
pus  the  walls  of  the  abscess  are  thoroughly  scraped  with  the 
ordinary  Volkmann  spoon  or  with  Barker's  flushing  spoon,  to 
get  rid  of  the  tuberculous  granulation  tissue  with  which  they 
are  lined.  In  using  the  spoon  care  must  be  taken  that  its  sharp 
edge  does  not  perforate  the  wall  of  a  vein  or  other  important 
structure.  Any  debris  which  may  adhere  to  the  walls  is  easily 
removed  by  rubbinff  with  dry  gauze.  The  oozing  of  blood  from 
the  raw  surface  left  after  scraping  is  arrested  by  packing  the 
cavity  for  a  few  minutes  with  gauze.  After  removing  the  pack- 
ing, the  walls  are  painted  with  pure  carbolic  acid,  or  iodoform 
powder  may  be  rubbed  into  the  raw  surface.  If  the  abscess  is  so 
situated  that  its  cavity  can  be  obliterated  by  pressure,  and  if 
there  is  no  suspicion  of  septic  infection,  the  wound  may  be 
stitched  up.  If,  on  the  other  hand,  there  is  fear  of  a  mixed  • 
infection,  it  is  safer  to  treat  it  by  the  open  method,  packing  the 
cavity  with  iodoform  worsted,  which  is  renewed  at  intervals  as 
the  cavity  heals  up  from  the  bottom. 

When  the  skin  over  the  abscess  is  red,  thin,  and  about  to  give 
way,  as  is  frecjuently  the  case  when  the  abscess  is  situated  in  the 
sul)cutaneous  cellular  tissue,  any  portion  which  is  obviously 
infected  with  tubercle  should  be  removed  with  the  scissors  at  the 
same  time  that  the  abscess  is  incised. 

In  abscesses  treated  by  the  open  method,  when  the  cavity  has 
become  lined  with  healthy  granulations,  it  may  be  closed  by 
secondary  sutures,  or,  if  the  granulating  surface  is  flush  with  tlie 
skin,  healing  may  be  hastened  liy  skin-grafting. 

If  the  tuberculous  abscess  does  not  come  under  treatment 
until  after  it  has  burst  and  left  a  sinus,  the  procedure  will 
depend  on  whether  or  not  the  sinus  has  become  infected  with 
pyogenic  organisms.  If  not  infected,  it  may  be  treated  with 
iodoform  emulsion  ;  an  olive-shaped  nozzle  is  attached  to  the 
syringe,  so  that  the  orifice  of  the  sinus  may  be  closed  and 
|ircvcnt  the  immediate  escape  of  the  emulsion,  which  nuist  be 
forced  into  the  sinus;  the  nozzle  is  withdrawn,  and  the  orifice 
flo.scd  with  the  finger  for  ten  minutes;  it  will  then  be  found 
fliat  only  a  little  clear  glycerine  esco,pes ;  pads  of  gauze  are  then 
a[)i)iicd.    The  procedure  is  repeated  two  or  three  times  a  week. 

Septic  siimses  are  better  laid  open,  scraped,  disinfected,  and 
made  to  heal  from  the  bottom  by  the  open  method.  It  would 
ap])('ar  that  exposure  to  the  X-rays  may  [)rove  of  value  in  the 
treatment  of  tul)erculous  sinuses. 

In  the  treatment  of  a  tuberculous  abscess  it  is  always  neccs- 
vor,.  t — 10 
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sary  to  search  for  anj'  associated  disease  such  as  may  be  found 
in  a  lymphatic  gland  or  bone,  and  to  this,  treatment  must  also 
be  directed. 

The  tuberculous  %dcer  has  been  described  in  the  chapter  on 
Ulcers. 


CHAPTER  X. 


SYPHILIS. 

Delinition. — Acquired  Syphilis — Primary  period  :  Incubation,  primary 
chancre,  (jlaiidular  enlargement,  extra-genital  cliancrcs  —  Treatment 
— Secondary  period :  General  symptojns,  skin  affections,  mucous 
patches,  affections  of  hones,  joints,  eyes,  etc. — Treatment :  Methods  of 
administering  mercury — Syphilis  and  marriage — Intermediate  stage 
— Reminders  —  Tertiary  period  :  General  symptoms,  gummata, 
tertiary  ulcers,  tertiary  lesions  of  skin,  mucous  membrane,  bones, 
joints,  etc. — Second  attacks. — Inheuitei)  Syphilis — Transmission — 
Olinica.l  features  in  infancy,  in  later  life — Contagiousness — Treat- 
ment. 

Syphilis  is  an  infective  disease  due  to  the  entrance  into  the 
body  of  a  vinis,  the  nature  of  which  has  not  yet  been  definitely 
ascertained.  It  is  nearly  always  communicated  from  one  indi- 
vidual to  another  by  contact  infection,  the  discharge  from  a 
syphilitic  lesion  being  the  medium  through  which  the  virus  is 
transmitted. 

It  Ijelongs  to  the  group  of  diseases  known  as  the  infective 
granulomata,  a  group  wliich  includes  tuberculosis,  actinomycosis, 
glanders,  and  leprosy.  Syi)hilis  may  be  described  as  a  chronic 
inflammation  attended  with  tlie  formation  of  granulation  tissue 
which  has  certain  structural  peculiarities  and  degenerative 
tendencies.  Syphilitic  granulation  tissue  is  made  up  of  round 
cells,  epithelioid  cells,  and  giant  cells,  so  like  those  met  witli  in 
tuberculous  lesions  that  a  differential  diagnosis  based  on  histo- 
logical structure  alone  cannot  be  relied  upon.  It  may  be  possible, 
however,  to  distinguish  syphilitic  from  tuberculous  granulation 
tissue  by  denion.strating  tubercle  bacilli  in  the  latter. 

When  syi)hiliH  is  coiiununicated  from  one  individual  to  another 
by  contact  infection,  the  first  visible  sign  of  the  disease  appears 
at  the  site  of  inoculation,  and  is  known  as  the  jnimnri/  sore. 
The  disease  is  then  spoken  of  as  acrjuired  syphilis.  Individuals 
who  have  acquired  the  disease  may  transmit  it  to  their  offspring, 
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who  are  then  said  to  suffer  from  inherited  syphilis.  In  the 
inherited  disease  there  is  no  primary  sore.  The  virus  being 
disseminated  throughout  the  body  from  the  outset,  the  clinical 
manifestations  are  entirely  constitutional. 

Acquired  Syphilis. 

In  the  vast  majority  of  cases  infection  takes  place  during  the 
congress  of  the  sexes.  Delicate,  easily-abraded  surfaces  are  then 
brought  into  contact,  and  the  discharge  from  lesions  containing 
the  virus  is  placed  under  favourable  conditions  for  conveying 
the  disease  from  one  person  to  the  other.  In  the  male  the 
possibility  of  infection  taking  place  is  increased  if  the  virus  is 
retained  under  cover  of  a  long  and  tight  jjrepuce,  and  if  there 
be  abrasions  on  the  surface  Avith  which  it  comes  in  contact. 
The  frec|uency  with  which  infection  takes  place  on  the  external 
genitals  during  sexual  intercourse  warrants  .syiihilis  being  con- 
sidered a  venereal  disease,  although  there  are  other  ways  in 
which  it  may  be  contracted. 

Some  of  these  imply  direct  contact — such,  for  example,  as 
kissing,  the  digital  examination  of  syphilitic  patients  by  doctors 
or  nurses,  or  infection  of  the  surgeon's  fingers  while  operating 
upon  a  syphilitic  patient.  In  suckling,  a  syjjhilitic  wet  nurse 
may  infect  a  healthy  infant,  or  a  sjqjhilitic  infant  may  infect  a 
healthy  wet  nurse.  In  other  cases  the  infection  is  by  indirect 
contact,  the  virus  being  conveyed  through  the  medium  of  articles 
contaminated  by  a  syphilitic  patient — such,  for  examjDle,  as 
surgical  instruments,  tobacco  pipes,  wind  instruments,  table 
utensils,  towels,  or  underclothing.  Physiological  secretions, 
such  as  saliva,  milk,  or  tears,  are  not  capable  of  communicating 
the  disease  unless  contaminated  by  discharge  from  a  syphilitic 
sore.  While  the  saliva  itself  is  innocuous,  it  can  be  and 
often  is  contaminated  by  the  discharge  from  mucous  patches  or 
other  syphilitic  lesions  in  the  mouth  and  throat,  and  is  then  a 
dangerous  source  of  infection.  Unless  these  extra-genital  sources 
of  infection  are  borne  in  mind,  there  is  a  danger  of  failing  to 
recognise  the  primary  sore  of  syphilis  in  unusual  positions,  sucli 
as  the  lip,  finger,  or  nipple. 

Stages  or  Periods  of  Syphilis. — Followng  the  teaching  of 
llicord,  it  is  customary  to  subdivide  the  life-history  of  sypliilis  into 
three  periods  or  stages,  referred  to,  for  convenience,  as  primary, 
secondary,  and  tertiary.  This  subdivision  is  to  some  extent 
arbitrary  and  artificial,  as  the  different  stages  overla])  one  another, 
and  the  lesions  of  one  stage  merge  insensibly  into  those  of 


ACQUIRED  SYPHILIS. 


149 


another.  The  primary  stage  is  the  only  one  which  is  constant  as 
regards  its  local  appearances  and  general  symptoms.  Wide 
variations  are  met  with  in  the  clinical  manifestations  of  the 
secondary  stage,  and  histologically  there  is  no  valid  distinction 
to  be  drawn  between  the  lesions  of  the  secondary  and  tertiary 
stages. 

The  primari/  2^<^fiod  embraces  the  interval  which  elapses 
between  the  initial  infection  and  the  first  constitntional  mani- 
festations,— roughly  from  four  to  eight  weeks, — and  includes  the 
period  of  incubation,  the  development  of  the  primary  sore,  and 
the  enlargement  of  the  nearest  lymphatic  glands. 

The  secondary  period  varies  in  duration  from  one  to  two 
years,  during  which  time  the  patient  is  liable  to  sutler  from 
constitutional  manifestations  which  are  for  the  most  part  super- 
ficial in  character,  affecting  the  skin  and  its  appendages,  the 
mucous  membranes,  and  the  lymphatic  glands. 

The  tertiary  period,  has  no  time  limit  except  that  it  follows 
upon  the  secondary,  so  that  during  the  remainder  of  his  life  the 
patient  is  liable  to  suffer  from  constitutional  manifestations 
which  may  affect  the  deeper  tissues  and  internal  organs  as  well 
as  the  skin  and  mucous  membranes. 

Primary  Syphilis. — The  period  of  incubation  represents  the 
interval  which  elapses  between  the  occurrence  of  infection  and 
the  appearance  of  the  primary  sore  at  the  site  of  inoculation. 
Its  limits  may  be  stated  as  varying  from  two  to  six  weeks,  with 
an  average  of  from  twenty-one  to  twenty-eight  days.  While  the 
disease  is  incubating,  the  patient  retains  his  usual  health  and 
is  quite  unconscious  of  having  contracted  any  disease. 

The  Primary  Sore. — The  incubation  period  having  elapsed, 
there  appears  at  the  site  of  inoculation  a  circumscribed  area  of 
inflammation,  which  in  tune  becomes  indurated,  and  which  may 
or  may  not  be  attended  with  ulceration.  The  first  appearance 
is  that  of  a  slight  elevation  or  papule  which,  as  it  increases  in 
size,  i)resents  a  smooth  and  shiny  surface.  In  the  course  of  a 
week  or  ten  days  it  usually  becomes  a  circular  or  oval,  sharply- 
defined  sore,  rarely  lai'ger  than  a  (j^uarter  of  an  inch  in  diameter. 
Tiie  .sore  has  an  elevated  bordei',  a  depressed  centre,  and  an  in- 
durated base,  and  exudes  a  scanty,  thin,  watery  discharge.  As 
a  rule  the  patient  suffers  little  or  no  discomfort,  and  may  even 
be  ignorant  of  the  existence  of  a  sore,  unless  it  has  Ijoen  exposed 
to  septic  or  mechanical  irritation,  in  Avhich  case  the  ulceration 
may  become  a  more  prominent  feature,  the  sore  being  more 
sen.sitive  and  yielding  a  sero-i)urulent  discharge.  It  cannot  be 
emphasised  too  strongly  that  the  induration  at  the  base  of  the 
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Hore,  wliicli  has  obtained  for  it  the  name  of  hard  chancre,  is  its 
most  important  clinical  characteristic.  The  induration  is  best 
appreciated  when  the  sore  is  grasped  from  side  to  side  between 
the  finger  and  thumb.  It  is  usually  well  defined,  and  greater  in 
extent  than  the  sore  itself.  The  sensation  on  grasping  it  has 
been  aptly  compared  to  that  imparted  by  a  nodule  of  cartilage, 
or  by  a  button  felt  through  a  layer  of  cloth.  The  evidence 
obtained  by  touching  the  sore  is  more  valuable  than  that  obtained 
by  inspection,  a  fact  which  is  made  use  of  in  the  recognition  of 
concealed  chancres — that  is,  tho.se  which  are  hidden  from  view 
by  a  tight  prepuce.  The  induration  is  due  not  only  to  the 
den.se  packing  of  the  connective -tissue  spaces  with  small  round 
cells,  but  to  the  formation  of  new  connective -tissue  elements. 
It  is  a  gradual  process  and  may  not  attain  its  maximum  until  the 
healing  of  the  sore  is  well  advanced,  and  it  may  persist  long 
after  the  ulcer  has  healed.  It  is  most  marked  in  the  male  in 
relation  to  chancres  situated  in  the  furrow  between  the  glans 
penis  and  the  prepuce. 

In  the  male  the  following  are  the  most  frequent  situations  of 
the  primary  sore  : — (1)  On  the  inner  a.spect  of  the  prepuce,  and 
in  the  fold  between  the  prepuce  and  the  glans ;  in  the  latter 
situation  the  induration  imparts  a  "  collar-like  "  rigidity  to  the 
prepuce  which  is  most  apparent  when  it  is  rolled  back  over  the 
corona.  (2)  At  the  orifice  of  the  prepuce,  in  which  situation  it 
often  leads  to  a  certain  degree  of  phimosis.  (3)  On  the  corona 
of  the  glans.  (4)  On  the  external  aspect  of  the  prepuce  or  on 
the  skin  of  the  penis  itself.  (5)  In  relation  to  the  meatus  and 
canal  of  the  urethra,  in  either  of  which  situations  the  swelling 
and  induration  may  lead  to  narrowing  of  the  urethra,  so  that  the 
urine  is  passed  wth  pain  and  difficulty  and  in  a  very  minute 
stream.  A  chancre  in  the  canal  of  the  urethra  is  very  rare,  and 
being  concealed  from  view  its  existence  is  recognised  by  the 
discharge  from  the  meatus  and  by  the  induration  felt  between 
the  finger  and  thumb. 

In  tke  female  the  primary  sore  is  usually  met  with  on  the 
labia,  and  as  the  induration  is  rarelj'  characteristic  and  does  not 
last  so  long  as  in  the  male,  its  existence  is  liable  to  be  overlooked. 
Primary  syphilis  is  much  less  common  in  women  than  in  men, 
as  from  the  circumstances  of  prostitution  one  woman  is  capable 
of  infecting  a  number  of  men. 

The  hard  chancre  is  usually  solitary^  but  cases  are  met  with 
in  which  there  arc  two  or  more.  In  all  cases  of  multijile  cliancre 
it  may  be  safely  assumed  that  they  are  the  result  of  inocvdation 
of  the  virus  at  several  points, — either  simultaneously  or  within 
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;i  day  or  two  of  each  other, — because  once  a  chancre  has  reached 
the  stage  of  induration  it  is  no  longer  possible  to  produce  other 
chancres  by  any  subsecjuent  inoculation. 

The  duration  of  tlie  hard  chancre  depends  very  much  upon 
whether  it  is  treated  or  not.  In  cases  left  to  nature  it  may 
I)ersist  for  many  weeks,  and  may  still  be  recognisable  when,  at  a 
later  period,  constitutional  symptoms  make  their  a[)pearance. 

The  formation  of  a  visible  scar  is  rather  the  exception  than 
the  rule.  Unless  the  sore  has  been  irritated  and  has  partaken 
of  the  character  of  an  open  ulcer  with  purulent  discharge,  or  has 
sloughed,  there  is  no  permanent  scar ;  hence  in  examining 
patients  with  a  doubtful  history  of  syphilis,  little  reliance  can  be 
placed  on  the  presence  or  absence  of  a  scar  on  the  penis. 

Infection  of  the  adjacent  lym'phatic  vessels  and  glands  is  usually 
found  to  have  taken  place  by  the  time  the  primary  sore  has 
acquired  its  characteristic  induration.  Several  of  the  glands 
along  Poupart's  ligament,  on  one  or  on  both  sides,  become 
enlarged  and  indurated ;  they  are  rarely  sensitive  unless  the 
primary  sore  is  inflamed.  As  when  palpated  they  feel  like  shot 
under  the  skin,  the  term  bullet-bubo  has  been  applied  to  them. 
The  glands  remain  freely  movable,  and  the  enlargement  and  in- 
duration usually  persist  after  the  sore  has  healed.  Their  presence 
may  be  useful  in  clearing  up  the  diagnosis  in  cases  where  the 
primary  sore  has  been  atypical  or  has  been  overlooked.  They 
never  undergo  suppuration  unless  pyogenic  infection  be  super- 
added. The  lymphatic  vessels  on  the  dorsum  of  the  penis 
l)roceeding  frojn  the  sore  to  the  affected  glands  may  jiarticipate 
in  the  induration,  and  may  be  felt  as  fine  cords  beneath  the  skin. 

F/uigedcena  as  a  complication  of  primary  syjjhilis  is  really  a 
form  of  moist  gangrene,  due  to  a  local  septic  infection  and  attended 
with  rapid  destruction  of  tissue.  It  is  most  frequently  met  with 
as  a  complication  of  concealed  chancres,  especially  those  which 
are  situated  far  back  under  a  tight  pre])uce.  A  foul-smelling, 
l)iood-stained  discharg(;  escapes  from  the  preputial  orifice  ;  there 
may  be  a  good  deal  of  ])ain,  and  the  patient  is  ill  and  out  of 
sorts.  The  jtrepuce  on  one  aspect  may  become  of  a  dusky  red 
or  bluish  colour  and  finally  slougli,  exposing  the  glans.  The 
loss  of  tissue  may  be  limited  to  the  prepuce  or  may  involve  the 
glans  and  body  of  the  penis,  and  hiemorrhage  may  occur  from 
the  erosion  of  the  walls  of  blood-ves.sels.  An  interesting  fact  in 
relation  to  iiliageda;na  is  the  fre(|uent  inununity  of  the  adjacent 
lym[)liatic  glands- -that  is  to  say,  there  is  rarely  any  bubo,  and 
there  may  be  no  sub.se(|uent  manifestations  of  constitutional 
syphilis. 
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Diagnosis. — The  differential  diagnosis  necessitates  the  con- 
sideration of  the  soft  sore,  soft  chancre,  or  chancroid,  Avhich  is 
also  a  common  form  of  venereal  disease,  especially  in  men.  It 
has  nothing  to  do  with  syphilis,  only  it  occurs  in  the  .same 
situation  as  the  hard  sore,  and  is  acquired  in  the  same  way. 
Soft  sores  are  always  contracted  by  direct  contact  from  another 
individual.  There  is  reason  to  believe  that  women  may  be  the 
carriers  of  the  poison  without  themselves  actually  suffering  from 
soft  sores.  They  belong  to  the  class  of  septic  diseases,  and  result 
from  infection  with  a  virulent  pus-forming  bacillus,  first  described 
by  Ducrey.  The  incubation  period  is  a  short  one  of  from  two 
to  five  days.  The  sores  are  most  often  situated  in  the  vicinity 
of  the  frtenum  of  the  prepuce.  They  commence  as  pustules 
wliich  are  rapidly  converted  into  small,  acutely-inflamed  ulcers 
with  sharply-cut,  irregular  margins,  and  an  abundant  yellow 
purulent  dischai'ge.  They  are  devoid  of  the  characteristic  in- 
duration of  syphilis  ;  they  are  painful  and  nearly  always  multiple, 
reproducing  themselves  in  successive  crops  by  auto-inoculation. 
Soft  sores  are  frequently  complicated  with  phimosis  and  balanitis, 
and  occasionally  with  pliagedtena.  They  frequently  lead  to 
infection  of  the  glands  in  the  groin,  and  the  resulting  bubo  is 
very  different  from  that  associated  with  primary  sy[ihilis.  It  is 
ill-defined,  painful,  and  very  tender ;  the  overlying  skin  which 
is  infiltrated  becomes  adherent  and  red,  and  suppuration  takes 
place  either  in  the  form  of  separate  foci  in  the  interior  of  the 
individual  glands,  or  around  them,  so  that  on  incision  the  glands 
may  be  found  lying  bathed  in  pus.  If  the  suppuration  is  left  to 
nature  it  may  cause  considerable  undei'uiining  of  the  skin  before 
the  \ms  bursts  externally.  The  buboes  associated  with  soft  sore 
are  probably  the  result  of  infection  with  the  same  bacillus  as  is 
found  in  the  sore  itself. 

Soft  sores  heal  rapidly  when  kept  thoroughly  clean.  They 
may  be  touched  with  bluestone  or  lightly  dusted  with  a  powder 
consisting  of  one  part  iodoform  and  three  parts  boracic  acid. 
The  sore  is  then  covered  with  a  gauze  dressing  kept  in  position 
by  drawing  the  prei)uce  over  it,  or  by  a  few  turns  of  a  narrow 
bandage  or  strip  of  plaster.  If  the  sores  tend  to  spread  or  to 
give  rise  to  fresh  ones  in  their  vicinity,  they  should  be  touched 
with  pure  carbolic  acid.  If  there  is  phimosis  with  balanitis,  the 
prepuce  must  either  be  washed  out  at  frequent  intervals  or 
removed  by  circumcision ;  in  the  latter  case  bluestone  should 
be  rubbed  into  the  raw  surface  made  at  the  operation.  When 
the  glands  in  the  groin  become  inflamed  the  patient  must  be 
confined  to  bed  and  a  carbolic  or  lead  and  opium  fomentation 
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applied.  When  supi)uration  takes  place,  the  pus  must  be 
evacuated  by  one  or  more  incisions  parallel  to  Poupart's  ligament, 
undernnned  skin  must  be  cut  away,  and  if  the  glands  are  found 
lying  exposed  in  the  abscess  cavity  they  should  be  removed. 
The  cavity  is  scrubbed  out  with  pure  carbolic  acid  and  lightly 
packed  with  iodoform  worsted.  The  results  of  operations  for 
the  complete  removal  of  the  glands  have  not  been  altogether 
satisfactory. 

It  is  important  to  bear  in  mind  the  possibility  of  a  patient 
having  acquired  a  mixed  infection — the  virus  of  the  soft  chancre, 
which  will  manifest  itself  a  few  days  after  infection,  and  the 
virus  of  syphilis,  which  will  show  itself  after  an  interval  of  several 
weeks.  This  occurrence  was  formerly  the  source  of  much  confu- 
sion in  diagnosis,  and  it  was  believed  at  one  time  that  syphilis 
might  result  from  soft  sores,  but  we  now  know  that  syphilis  does 
not  follow  upon  soft  sores  unless  the  virus  of  syphilis  has  been 
introduced  at  the  same  time.  The  practitioner  must  be  on  his 
guard,  therefore,  when  a  patient  asks  his  advice  concerning  a 
venereal  sore  which  has  appeared  within  a  few  days  of  exposure 
to  infection.  Such  a  patient  is  naturally  anxious  to  know 
whether  he  has  contracted  syphilis  or  not,  but  neither  a  positive 
nor  a  negative  answer  can  be  given  until  the  incubation  period 
of  syphilis  has  elapsed — that  is,  not  until  after  an  interval  of  four 
or  five  weeks. 

In  typical  cases  where  there  is  a  clear  history  of  an  incubation 
jieriod  of  three  to  five  weeks  since  infection,  when  the  sore  is 
indurated,  persistent,  and  indolent,  and  is  attended  vnih  bullet- 
buboes  in  the  groin,  the  diagnosis  of  primary  syiihilis  is  not 
difficult.  Apprehensive  patients  who  have  committed  sexual 
indiscretions  are  apt  to  regard  as  sy})hilitic  any  lesion  which 
happens  to  be  located  on  the  penis — for  example,  acne  }>ustules, 
eczema,  psoriasis  i)apules,  boils,  balanitis,  herpes,  and  warts. 
Syphilis  is  also  to  be  diagnosed  from  epithelioma,  the  common 
form  of  cancer  of  the  penis.  It  is  especially  in  elderly  patients 
with  a  tight  prepuce  that  one  is  liable  to  mistake  the  induration 
of  epithelioma  for  that  associated  with  syphilis.  In  difficult 
cases  the  prepuce  must  be  slit  open,  oi-  the  patient  kept  under 
iibservation  until  the  effects  of  treatment  can  be  ascertained; 
the  fhaticre  readily  yields  to  anti-sy|)hilitic  remedies  while  the 
e[iitlielioma  progresses  until  its  cancerous  nature  is  no  longer 
open  to  doubt. 

J'J.rfra-genital  or  Jimilir.  (J/ifoicrry. — Erratic  chancre  is  the 
term  ap|)lied  by  Jonathan  riutchinson  to  the  primary  sore  of 
.■jyphiiis  when  it  appears  on  other  parts  of  the  body  than  the 
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genital  organs.  It  is  scarcely  possible  to  mention  any  part  of 
the  body  on  which  these  have  not  been  observed.  They 
ditfei-  to  some  extent  from  the  hard  sore  as  met  with  on  the 
penis.  The  sore  is  usually  larger,  with  more  inflammation  and 
pain,  and  less  definite  induration,  and  the  associated  bubo  is 
very  much  larger  and  more  sensitive.  The  bubo  affects  the 
glands  in  nearest  relation  to  the  sore,  so  that  we  look  for  enlarge- 
ment of  the  epitrochlear  or  axillary  glands  in  chancre  of  the 
finger,  of  the  submaxillary  glands  in  chancre  of  the  lip  or  mouth, 
or  of  the  pre-auricular  gland  in  chancre  of  the  eyelid  or  fore- 
head. In  consequence  of  their  divergence  from  the  typical 
chancre  and  of  their  being  often  met  with  in  individuals  who, 
from  age,  surroundings,  or  moral  character,  are  u)i likely  subjects 
of  venereal  disease,  the  true  nature  of  erratic  chancres  is  often 
overlooked  until  the  persistence  of  the  lesion,  its  wa»t  of  resem- 
blance to  anything  else,  or  the  onset  of  constitutional  symptoms 
determines  the  diagnosis  of  syphilis.  A  solitary,  indolent  sore 
occurring  on  the  lip,  eyelid,  finger,  or  nipple,  which  does  not 
heal  but  tends  to  increase  in  size,  and  is  associated  with  indura- 
tion and  enlargement  of  the  adjacent  glands,  is  most  likely  to  be 
the  primary  sore  of  syphilis.  The  erratic  chancre  may  become 
the  seat  of  phagedena. 

The  ■ji't'ognosis  in  priinary  syphilis  should  always  be  given 
with  reserve.  In  the  absence  of  treatment,  constitutional  symp- 
toms will  follow  with  very  few  exceptions ;  but  if  the  patient  is 
brought  under  the  influence  of  mercury,  although  constitutional 
symptoms  may  not  fail  to  show  themselves  they  will  be  greatly 
modified. 

Treatment. — Reference  may  be  made  in  the  first  instance  to 
the  question  of  excising  or  destroying  the  primary  sore  with  a 
view  to  the  prevention  of  constitutional  infection.  As  a  matter 
of  fact,  this  question  very  rarely  arises  in  practice,  because  by 
the  time  the  chancre  has  sufficiently  developed  to  be  diagnosed 
with  certainty,  the  virus  has  already  entered  the  lymphatics,  and 
is  l)cyond  the  reach  of  surgical  interference.  When  the  chancre 
is  situated  on  the  prepuce  it  may  be  an  advantage  to  remove 
it  by  perforniiTig  circumcision,  without,  however,  holding  out  any 
certain  ho])e  of  [)rcventing  constitutional  infection.  So  long  as  the 
diagnosis  is  uncertain,  treatment  should  be  restricted  to  keeping 
the  susi)ected  sore  aV)Solutely  clean,  .and  to  protecting  it  from 
irritation.  When  the  diagnosis  of  syphilis  is  established,  the 
(piestion  arises  whether  or  not  the  ]>atient  should  be  brought 
under  the  influence  of  mercury.  While  condenniing  the  institu- 
tion of  what  nuist  necessarily  be  a  prolonged  course  of  mercury 
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in  the  case  of  doubtful  sores,  we  agree  with  those  wlio,  regarding 
mercury  as  the  best-known  antidote  to  the  virus  of  sy[)]iilis,  aim 
at  bringing  the  patient  under  the  influence  of  the  drug  before 
the  disease  has  become  generalised.  It  is  a  significant  fact 
that  those  who  maintain  that  mercury  should  be  withheld  until 
the  appearance  of  constitutional  symptoms,  are  in  the  habit  of 
giving  the  drug  in  spreading  chancres  with  phagediidna,  in  those 
situated  where  the  loss  of  tissue  may  do  serious  harm — as,  for 
example,  on  the  eyelid,  and  in  married  people,  and  in  the  case  of 
chancres  on  the  fingers,  where  there  is  a  special  risk  of  infecting 
others.  The  natural  inference  is,  that  if  it  is  beneficial  in  these- 
cases  it  is  capable  of  doing  good  in  all.  In  the  presence  of  a 
chancre  with  well-defined  induration  and  bullet-buboes,  therefore, 
we  prescribe  mercury.  The  methods  of  administering  the  drug 
\vill  be  described  with  the  treatment  of  secondary  syphilis. 

The  local  treatment  of  the  priniari/  sore  is  chiefly  concerned 
with  the  maintenance  of  absolute  cleanliness.  The  part  is 
washed  night  and  morning,  preferably  with  boracic  lotion  ;  if 
the  surface  is  unbroken,  it  may  be  dusted  lightly  with  a  powder 
composed  of  equal  parts  of  calomel  and  carbonate  of  zinc.  If 
there  is  an  ulcer,  the  traditional  and  efhcieut  application  is  that 
of  a  piece  of  lint  or  gauze  soaked  in  black  wash,  renewed  night 
and  morning,  or  oftener  if  there  is  nmch  discharge,  and  kept 
in  ])lace  either  by  drawing  the  prepuce  over  it  or  by  a  few 
turns  of  narrow  bandage  or  ])laster.  If  there  is  any  super- 
added infianmiation  or  oedema  the  patient  should  be  confined 
to  bed. 

In  concealed  chancres  with  phimosis  the  sac  of  the  i)repuce 
should  be  frequently  washed  out  with  boracic  or  weak  sublimate 
lotion  or  peroxide  of  hydrogen,  by  means  of  a  syringe.  If, 
however,  the  discharge  which  escapes  frf)m  under  the  [)repucc 
becomes  foul  and  blood-stained,  as  in  phagedfena,  the  [jrepuce 
should  be  slit  open  along  the  dorsum,  or  if  sloughing,  it 
should  be  cut  away.  The  patient  nuist  sit  frequently  in  a 
hot  bath  of  weak  sublimate  lotion  ;  in  the  intervals  the  parts 
are  dressed  with  black  wash  or  a  [lowder  of  iodoform  and 
calomel.  If  the  gangrene  tends  to  spread,  the  patient  should 
be  anajsthetised,  the  infected  tissues  removed  with  the  scissors 
aiifl  .s[)Oon,  and  the  law  surface  rubb(Ml  with  pure  carbolic 
acid  or  the  acid  nitrate  of  mercury,  followed  by  dusting  with 
calomel  and  iodoform  powder.  Wlien  the  chancre  is  within 
the  meatus,  iodoform  bougies  arc  inserted  into  the  urethra, 
and  the  urine  shr)uld  be  rendei-ed  l)lan(l  by  drinking  large 
(|uantities  of  fluid  ;  although  the  stream  may  become  very 
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small,  retention  is  almost  unknown,  and  the  patient  need  have 
little  fear  of  a  stricture  in  the  future. 

Secondary  Syphilis. — The  following  description  of  secondary 
syphilis  is  based  on  the  average  course  of  the  disease  as 
observed  in  patients  who  are  not  treated  with  mercury.  The 
onset  of  constitutional  symptoms  occurs  from  two  to  three 
months  after  the  original  infection,  and  the  manifestations  are 
to  be  regarded  as  the  result  of  the  entrance  of  the  virus  into  the 
general  circulation,  so  that  it  is  carried  to  all  parts  of  the  body. 
The  period  during  which  the  patient  is  liable  to  suffer  from 
secondary  symptoms  varies  indefinitely,  but  may  be  stated 
generally  as  being  from  six  months  to  two  years. 

In  some  cases  the  general  health  of  the  patient  is  not  dis- 
turbed ;  in  others  he  is  feverish  and  out  of  sorts,  loses  appetite, 
becomes  pale  and  auEemic,  complains  of  lassitude,  incaj^acity  for 
exertion,  headache,  and  pains  in  the  bones,  especially  at  night. 
There  is  usually  a  marked  degree  of  leucocytosis.  The 
lymphatic  glands  accessible  to  palpation,  such  as  those  in  the 
neck,  axilla,  and  at  the  elbow,  become  enlarged  and  slightly 
tender.  The  hair  comes  out,  and  eruptions  appear  on  the  skin 
and  mucous  membranes.  Sore  throat  and  certain  affections  of 
the  eyes  are  common. 

The  Shin  Affections  are  among  the  earliest  and  most  constant 
evidences  of  secondary  syphilis.  Individually  they  resemble 
similar  eruptions  from  other  causes,  and  present  no  single 
characteristic  feature  by  which  their  origin  may  be  recognised. 
Syphilis  does,  however,  impress  upon  them  certain  general 
characters,  which,  taken  collectively,  stamp  them  as  "specific." 
Thus  they  are  frequently,  and  sometimes  to  a  marked  degree, 
symmetrical ;  several  types  of  eruption  may  be  present  at  the 
same  time ;  there  is  little  itching  or  discomfort  so  that  un- 
observant patients  may  not  be  aware  of  their  existence ;  they 
usually  present  a  serpiginous  outline  and  a  dull-red  or  coppery 
coloration  which  has  been  likened  to  that  of  the  lean  of  raw 
ham  ;  they  exhibit  a  i)redilection  for  the  flexor  aspects  of  the 
limbs,  and  for  those  parts  of  the  forehead  and  neck  which  are 
close  to  the  roots  of  the  hair ;  they  tend  to  pass  ofl"  sjiontane- 
ously,  especially  the  earlier  ones ;  and  they  disappear  rapidly 
under  treatment  by  mercury. 

Varieties  of  Si/philitic  iS/cin  Eruditions. — Roseola  is  one  of  the 
commonest  of  the  cai-ly  I'ashes,  and,  being  merely  a  hypenemia 
or  congestion  of  the  skin,  is  usually  very  evanescent.  It 
assumes  the  form  of  small  circular  spots  or  macules  of  a 
dusky  rose  colour  not  unlike  the  eruption  of  measles,  and  as 
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it  fades  loaves  a  brownish  coloration  or  stain  which  in  time 
disappears. 

Papules. — A  papular  or  lichenoid  syphilide  may  appear  in 
the  form  of  small  or  large  spots  which  are  raised  above  the  skin, 
and  smooth  or  scaly  on  the  surface.  They  are  due  to  cellular 
infiltration  of  the  skin.  They  develop  gradually,  and  may 
persist  for  several  weeks,  leaving  brownish  pigmented  areas 
which  are  very  characteristic.  On  the  palms  of  the  hands  and 
soles  of  the  feet  the  papules  may  be  so  numerous  and  so  scaly 
as  to  merit  the  term  psoriasis  ;  but  as  ordinary  psoriasis  scarcely 
ever  occurs  in  these  situations,  this  eruption  is  very  suggestive 
of  syphilis. 

The  other  types  of  eruption  are  rarer  in  comparison,  and 
usually  occur  at  a  later  stage  of  the  disease.  A  pustular 
syjihilide,  resembling  acne  or  chicken-pox,  may  be  met  with,  but, 
unless  from  its  distribution,  or  its  association  with  the  remains 
of  the  papular  eruption  already  described,  it  is  not  character- 
istic. A  nodular  or  tubemdar  syphilide  is  chiefly  met  with  on 
the  face  and  scrotum ;  it  begins  as  closely-packed  nodules  which 
break  down,  forming  superficial  ulcers,  and  as  these  may  heal  in 
the  centre  while  spreading  at  the  margin,  often  in  a  serpiginous 
manner,  the  lesion  may  resemble  lupus  of  tuberculous  origin. 
It  is  extremely  chronic,  and  tends  to  relapse.  The  lesions  to 
which  the  names  pemphigus  and  rupia  are  applied  are  rare,  and 
as  they  occur  late  in  the  disease  are  sometimes  classed  with  the 
tertiary  manifestations.  They  are  chiefly  met  with  in  severe 
attacks  of  syphilis  in  patients  who  are  broken  down  in  health. 
Uupia  starts  as  a  bulla  or  blister  of  which  the  contents  dry  up 
and  leave  a  scab,  beneath  which  there  forms  an  ulcer,  which 
extends  both  in  area  and  in  depth ;  the  scab  becomes  thick, 
raised  above  the  surface,  dark  in  colour,  antl  assumes  a  conical 
shape,  roughly  resenil)ling  the  shell  of  a  limi)et.  If  the  scab  is 
detached,  the  ulcer  is  exposed.  Rupia  is  very  persistent,  and 
finally  leaves  scars  which  tend  to  be  circular,  thin,  supple,  of  a 
white  colour,  and  with  a  pigmented  margin. 

Condylomnta  are  probably  more  characteristic  of  constitu- 
tional .syphilis  than  any  other  single  tyjie  of  akin  eru|ition. 
They  arc  simply  large  scaly  pa])ules  occurring  on  those  parts  of 
the  body  where  the  skin  is  habitually  moist,  and  especially 
wliere  two  skin  surfaces  arc  in  contact.  They  are  chiefly  met 
with  in  relation  to  the  external  genitals,  especially  in  women, 
around  the  anus,  beneath  large  pendulous  mamnuu,  between  the 
toes,  and  at  the  angles  of  the  mouth,  and  in  tliese  siLuations 
their  development  is  greatly  favoured  by  neglect  of  ordinary 
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cleanliness.  Condylomata  present  the  appearance  of  -well- 
defined  circular  or  ovoid  areas  in  which  the  skin  is  thickened 
and  raised  above  the  surface ;  they  are  covered  with  a  white 
sodden  epidermis,  and  furnish  a  scanty  but  very  infective 
discharge.  Under  the  influence  of  irritation  and  want  of  rest, 
as  at  the  anus,  or  angle  of  the  mouth,  they  are  ai)t  to  become 
fissured  and  superficially  ulcerated,  and  the  discharge  then 
becomes  more  abundant,  and  may  crust  on  the  surface,  forming 
yellow  scabs.  At  the  angle  of  the  mouth  the  condylomatous 
patches  may  spread  from  the  edge  of  the  mucous  membrane  on 
to  the  skin  of  the  cheek,  and  when  they  idcerate  may  leave 
numerous  fissure-like  scars  radiating  from  the  mouth — an  appear- 
ance best  seen  in  inherited  syphilis. 

The  Appendages  of  the  Skin. — The  hair  loses  its  gloss,  becomes 
dry  and  brittle  and  readily  falls  out,  either  as  an  exaggeration 
of  the  normal  shedding  of  the  hair  or  in  scattered  areas  over  the 
scalp.  In  young  adults  it  is  usually  reproduced,  but  in  older 
patients,  or  where  the  scalp  has  been  the  seat  of  a  severe 
pustular  eruption,  the  hair  which  is  lost  may  not  be  replaced. 
Tlie  nails  of  the  fingers  and  toes  occasionally  present  a  trouble- 
some pustular  eruption  and  superficial  ulceration  around  their 
margins,  to  which  the  name  syphilitic  onychia  has  been  applied  ; 
more  commonly  the  nails  become  brittle  and  ragged,  and  they 
may  even  be  shed  altogether. 

The  Ihicous  Memhrams,  and  especially  those  of  the  mouth 
and  throat,  suffer  from  lesions  similar  to  those  met  with  on  the 
skin.  From  the  discomfort  which  they  produce  they  are  more 
likely  to  attract  the  attention  of  the  patient,  so  that  in  the 
diagnosis  of  antecedent  syphilis  the  history  of  a  sore  mouth  or 
throat  may  be  of  considerable  assistance.  On  a  mucous  surface 
the  papular  eruption  assumes  the  form  of  iiincoiis  patches,  which 
are  areas  with  a  congested  base  covered  with  a  thin  white  film  of 
sodden  epithelium  like  wet  tissue-paper.  They  are  best  seen  on 
the  iimer  aspect  of  the  cheeks,  the  soft  palate,  uvula,  pillars  of 
the  fauces  and  tonsils.  In  addition  to  mucous  patches,  there 
may  be  a  number  of  small,  superficial,  kidney-sha2)ed  ulcers, 
csi)ecially  along  the  margins  of  the  tongue  and  on  the  tonsils. 
In  the  larynx  the  presence  of  congestion,  redema,  and  mucous 
patches  may  be  the  cause  of  persistent  hoarseness.  The  tongue 
often  presents  a  combination  of  lesions  including  ulcers,  patches 
where  the  paidlke  are  absent,  fissures,  and  raised  white  papules 
resembling  warts,  especially  towards  the  centre  of  the  dorsum. 
These  lesions  are  s])ecially  a])t  to  occur  in  those  who  smoke, 
drink,  and  eat  hot  condiments  to  excess,  and  in  those  witli 
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irregular,  sharp-cornered  teeth.  At  a  later  period,  and  in  those 
who  are  broken  dowi  in  licalth  from  intemperance  or  other 
causes,  a  more  serious  form  of  ulceration  may  be  met  with 
in  the  throat  similar  to  that  occurring  in  the  skin.  Eapidly- 
spreading,  penetrating  ulcer.s,  almost  phagedtunic  in  character, 
may  make  their  appearance  on  the  soft  palate  and  pillars  of  the 
fauces,  and  may  lead  to  great  destruction  of  tissue  and  subse- 
quent deformity. 

In  the  hones  there  may  be  congestive  lesions  analogous  to 
those  met  with  in  the  skin  and  mucous  membranes,  which 
assume  the  clinical  features  of  an  evanescent  periostitis,  the 
patient  complaining  of  nocturnal  jDains  over  the  frontal  l)one, 
sternum,  tibite  and  ulnae,  and  localised  tenderness  on  tapping 
over  these  bones.  These  lesions  never  suppurate,  and  usually 
disappear  without  leaving  any  trace  of  their  existence ;  they 
may,  however,  result  in  localised  periosteal  thickenings  or  nodes 
which  remain  painful  and  tender  on  pressure.  They  readily 
yield  to  antisyphilitic  treatment. 

The  patient  may  complain  of  pain  and  sensitiveness  in  one  or 
more  joints  without  there  being  any  visible  organic  changes  to 
account  for  them;  or  a  condition  of  serous  synovitis  or  hydrops, 
sometimes  called  .syphilitic  rheumatism,  may  ensue.  This  is 
chiefly  met  with  in  the  knee,  and  may  be  bilateral. 

The  Affections  of  the  Eyes,  although  fortunately  rare,  are  of 
great  importance  becau.se  of  the  serious  results  which  may  follow 
if  they  are  not  recognised  and  treated.  Iritis  is  the  commonest 
of  these,  and  may  occur  in  one  or  in  both  eyes,  one  after  the 
other,  from  three  to  eight  months  after  infection.  The  patient 
complains  of  impairment  of  sight  and  discomfort  in  the  eye,  and 
of  frontal  or  supraorbital  i)ain.  The  eye  waters  and  is  hyper- 
sensitive to  light,  the  iris  is  discoloured  and  reacts  sluggi.shly, 
and  there  is  a  zone  of  ciliary  congestion  around  the  cornea. 
The  appearance  of  minute  white  nodules  or  flakes  of  lymph  at 
the  margin  of  the  pupil  i.s  especially  characteristic  of  syi)hilitic 
iritis.  When  adhesions  have  formed  lictvveen  the  iris  and  the 
structures  in  relation  to  it,  the  pupil  dilates  irregularly  undei- 
atropin.  Although  complete  recovery  is  to  be  expected  under 
early  and  energetic  treatment,  if  neglected,  iritis  may  result  in 
occlusion  of  tho  pupil  and  permanent  imiiairment  or  lo.ss  of  sight. 

The  other  lesions  of  the  eye  are  much  rarer,  and  can  only  be 
discovered  on  ophthalmoscopic  examination.  Choroiditis  occurs 
in  patches,  and  leaves  areas  of  a  white  or  grey  colour  surrounded 
by  lilack  [jigment.  Unless  these  patches  occur  in  the  vicinity 
ol  the  optic  disc  they  give  ri.sc  to  no  symptoms.  Neuro-retinitis, 
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on  the  other  hand,  attracts  attention  because  it  is  attended  with 
rapid  failure  of  sight  in  one  or  in  both  eyes ;  the  optic  disc  and 
adjacent  retina  present  the  usual  appearances  of  inflammation, 
becoming  blurred  and  hazy. 

In  the  arteries  of  the  Brain,  in  the  later  periods  of  secondary, 
and  in  tertiary  syphilis,  changes  of  the  nature  of  endarteritis, 
attended  with  narrowing  of  their  lumen,  and  it  may  be  complete 
obliteration  from  superadded  thrombosis,  are  met  "with.  Bj' 
interfering  with  the  nutrition  of  those  parts  of  the  brain  to  which 
the  affected  arteries  are  distributed,  these  lesions  give  rise  to 
clinical  features  of  which  severe  headache  and  paralj'sis  are  the 
most  prominent.  The  paralysis  may  involve  one  side  of  the 
body  (hemiplegia),  and  be  attended  with  convulsions  and  coma, 
or  may  be  confined  to  one  limb  or  to  the  area  of  distribution 
of  certain  of  the  cranial  nerves.  Anti-syphilitic  remedies  have 
but  little  curative  influence  in  these  vascular  lesions,  and  the 
paralysis  is  often  permanent. 

Affections  of  the  spinal  cord  are  extremely  rare,  but  para- 
plegia from  myelitis  has  been  observed  in  isolated  instances. 

Attention  must  be  directed  to  the  remarkable  variation  which 
is  observed  in  the  severity  of  the  symptoms  in  different 
individuals.  While  some  patients,  and  especially  women,  may 
be  scarcely  aware  that  they  are  the  subjects  of  secondary 
syphilis,  others,  and  fortunately  the  minority,  suffer  from  one 
lesion  after  another  until  their  general  health  entirely  breaks 
doAvn. 

Treatment  of  Secondary  Spjjhilis. — There  is  practical  un- 
animity in  regarding  mercury  as  the  only  specific  remedy  or 
antidote  for  syphilis,  and  it  has  already  been  pointed  out  in 
relation  to  the  primary  stage,  that  as  soon  as  the  diagnosis  is 
certain  the  patient  should  be  brought  under  the  influence  of 
this  drug.  The  quantity  of  mercury  given  must  be  in  propor- 
tion to  the  amount  and  activity  of  the  virus  present  as  evidenced 
by  the  symptoms,  and  with  due  consideration  to  the  peculiarities 
of  the  patient. 

Methods  of  Administerim/  Mercnri/. — (1)  Bi/  the  }fo'uth. — 
This  has  long  been  the  most  popular  method  in  this  country, 
the  preparation  usually  employed  being  grey  powder,  in  pills  or 
tablets,  each  of  which  contains  one  grain  of  the  powder.  Three 
of  these  are  given  daily  in  the  first  instance ;  but  if  the 
manifestations  do  not  yield  or  if  fresh  symptoms  appear,  the 
daily  dose  may  be  increased  to  five  or  even  seven  grains. 
When  the  mercury  has  gained  the  upper  hand,  the  daily  dose 
may  be  again  reduced  to  three  or  four  grains.    We  do  not  agree 
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with  those  who  push  the  drug  until  it  produces  its  well-known 
physiological  effects  of  salivation  and  soreness  of  the  gums. 
The  mercury  must  be  continued  in  the  tonic  doses  above 
mentioned  for  at  least  one  year,  or  better  for  two  years,  with 
occasional  intermissions  of  a  month  during  the  second  year. 
While  under  mercurial  treatment  the  majority  of  patients  enjoy 
the  best  of  health.  It  is  a  useful  practice  to  keep  a  record  of 
the  body  weight,  and  if  this  fall  it  is  advisable  to  stop  the 
mercury  for  a  time.  When  the  grey  powder  causes  irritation  of 
the  bowels,  it  should  be  combined  with  iron  in  small  doses,  and, 
if  necessary,  with  a  small  amount  of  opium. 

The  following  is  a  useful  formula  : — Hydrarg.  c.  cret.  gr.  1  ; 
ferri  sulph.  exsiccat.  gr.  1  or  2  ;  pulv.  ipecac,  co.  gr.  1. 

When  the  grey  powder  fails  to  relieve  or  does  not  agree  with 
the  patient,  some  other  preparation  may  be  substituted,  such  as 
the  green  iodide  of  mercury,  in  doses  of  quarter  or  half  a  grain, 
gradually  raised  to  one  grain  three  times  a  day ;  or  the  liquor  of 
the  perchloride  of  mercury  in  teaspoonful  doses. 

While  taking  mercury  the  patient  must  pay  special  attention 
to  the  teeth  and  gums.  The  teeth  must  be  brushed  after  every 
meal,  and  the  mouth  and  throat  rinsed  out  with  a  solution  of 
chlorate  of  potash  or  alum.  If  the  tongue  becomes  furred  and 
the  breath  foul,  the  gums  tender,  and  the  saliva  increased  in 
amount,  the  mercury  must  be  temporarily  discontinued. 

The  patient  must  lead  a  regular,  healthy  life ;  alcohol  must 
be  given  up  unless  it  is  required  as  a  food,  in  which  case  malt 
liquors  or  claret  may  be  allowed  at  meals.  The  diet  should  be 
simple,  and  easily  digested,  and  should  include  a  full  supply  of 
milk.  The  patient  should  avoid  catching  cold  or  taxing  his 
energies  by  any  extra  exertion  ;  and  he  should  keep  the  skin 
acting  freely  by  frequent  baths  and  by  wearing  woollen  under- 
clothing. On  account  of  the  susceptibility  of  the  mouth  and 
throat,  he  should  give  up  or  minimise  the  use  of  tobacco. 

(2)  By  Inunction. — Inunction  consists  in  rubbing  into  the 
skin  an  ointment  containing  mercury,  such  as  the  mercurial 
ointment,  made  with  lanolin  instead  of  lard,  and  diluted  to  a 
third  of  its  officinal  strength ;  or,  as  this  discolours  the  linen, 
an  ointment  composed  of  equal  parts  of  20  per  cent,  oleate  of 
mercury  and  lanolin.  After  a  hot  bath,  a  portion  of  tiie  oint- 
ment about  the  size  of  a  hazel  nut  is  rubbed  for  fifteen  minutes 
every  night,  or  night  and  morning,  into  the  skin  where  it  is  soft 
and  comparatively  free  from  hairs.  Different  parts  of  the  body 
should  be  selected  in  rotation,  and  the  most  scruinilous  cleanli- 
ness observed  so  as  to  avoid  septic  irritation  of  the  skin. 
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Inunction  is  troublesome,  and  requires  great  perseverance  and 
care,  but  it  has  the  advantage  of  bringing  the  patient  rapidly 
under  the  influence  of  mercury  without  irritating  the  bowels. 
It  is  specially  valuable  in  severe  forms  of  syphilis,  in  phaged;enic 
chancres  for  example,  or  in  cases  where  time  has  been  already 
lost  and  the  j'f^tient  first  seeks  advice  for  an  iritis  or  other 
late  lesion  ;  it  is  also  of  value  in  most  cases  of  cerebral  syphilis, 
in  syphilis  appearing  after  marriage,  and  in  cases  where  the 
symptoms  persist  in  spite  of  the  administration  of  mercury  by 
the  mouth.  When  the  patient  suffers  from  gastric  catarrh,  and 
this  is  aggravated  by  mercury  given  by  the  mouth,  recom-se 
may  be  had  to  inunction. 

(3)  By  Intraiuuncular  Injection. — This  consists  in  introducing 
the  drug  by  means  of  a  hypodermic  syringe  into  the  substance 
of  the  gluteal  muscles.  The  skin  of  the  patient,  and  the 
instrument  must  be  sterilised.  The  preparation  usually  em- 
ployed is  the  perchloride  of  mercury  in  ^  to  ^  gr.  doses 
dissolved  in  glycerin  and  water,  and  the  injection  is  made  once 
or  twice  a  week.  This  method  has  been  found  useful  by  army 
surgeons  who  cannot  rely  on  the  men  taking  pills,  and  as  the 
injection  is  only  made  at  intervals  of  several  days,  the  patient 
need  not  be  admitted  into  hospital.  Unless,  however,  the  dose 
is  regulated  with  great  accuracy,  mercurial  poisoning  may  result, 
with,  it  may  be,  serious  consequences. 

(4)  The  Calomel  Vapoiii-  Bath  (fumigation),  which  was  formerly 
much  employed  in  the  treatment  of  cases  with  persistent  skin 
lesions,  has  practically  been  given  up. 

(5)  The  Merco-lint  Bib  or  A2:>ron  is  the  name  given  to  a  felt- 
like fabric  which  is  fashioned  in  the  shape  of  a  bib  and  contains 
linely-divided  metallic  mercury  in  its  meshes.  When  worn  next 
the  skin  the  mercury  evaporates  and  is  believed  to  be  inhaled 
by  the  patient  as  well  as  absorbed  by  the  skin.  It  is  not  so 
well  adapted  for  the  rapid  introduction  of  mercury  into  the 
system  as  the  administration  by  the  mouth  or  by  inunction, 
but  it  is  a  convenient  and  efficient  method  of  keeping  the 
patient  under  the  influence  of  the  drug  for  prolonged  periods. 
It  may  be  worn  constantly  or  only  during  the  night.  The 
anterior  bib,  which  is  shaped  like  a  chest-protector,  may  be 
supplemented  by  a  second  one,  worn  over  the  back.  As  the 
amount  of  mercury  absorbed  is  liable  to  vary,  the  patient  should 
be  kept  under  medical  sui)ervision. 

Iodides  in  Secondary  Syphilis. — While  generally  recognised 
as  being  of  little  or  no  use  at  the  beginning  of  the  secondary 
stage,  iodides  are  of  great  value  in  the  treatment  of  the  later 
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manifestations,  especially  those  which  approach  in  character 
the  lesions  of  the  tertiary  period  and  do  not  yield  to  mercnry 
alone,  such  as  lesions  in  the  skin,  throat,  and  nervous  system. 
The  iodide  of  potassium  or  sodium  is  given  in  five  to  fifteen 
grain  doses  thrice  daily,  either  in  solution  along  with  the 
bichloride  of  mercury,  or  separately  in  the  form  of  tablets. 
W^hen  iodides  are  given  to  a  patient  who  has  been  taking  a 
course  of  mercury,  their  eff'ects  must  be  carefully  Avatched,  as 
the  iodides  liberate  mercury  which  has  accumulated  in  an  in- 
soluble form  in  the  tissues,  and  salivation  may  result.  After  the 
termination  of  a  twelve  months'  course  of  mercury,  and  when  all 
secondary  manifestations  have  disappeared,  French  authorities 
recommend  a  two  to  three  months'  course  of  the  iodides  alone. 

Treatment  of  the  Local  Manifestations.  —  The  skin  lesions 
are  treated  on  the  same  lines  as  similar  eruptions  of  other 
origin,  by  combating  septic  infection,  and  the  removal  of 
crusts  and  scabs.  As  local  applications,  preparations  of 
mercury  are  usually  selected,  notably  the  ointments  of  the 
red  oxide  of  mercury,  ammoniated  mercury,  or  oleate  of 
mercury  (5  per  cent.),  or  the  mercurial  plaster  as  introduced  by 
Unna.  In  the  treatment  of  condylomata  the  greatest  attention 
must  be  paid  to  cleanliness  and  dryness.  After  wa.shing  and 
drying  the  affected  patches,  they  are  dusted  with  a  powder 
consisting  of  equal  parts  of  calomel  and  carbonate  of  zinc  ;  and 
opposed  skin  surfaces,  such  as  the  nates  or  labia,  are  separated 
by  sublimate  wool.  In  the  ulcers  of  later  secondary  syphilis, 
crusts  are  got  rid  of  in  the  first  instance  by  the  application  of  a 
boracic  poultice  or  other  form  of  wet  dressing,  after  which  a 
portion  of  lint  or  gauze  cut  to  the  size  of  the  ulcer  and  soaked 
in  black  wash  is  applied  and  covered  with  oil -silk.  If  the 
ulcer  tends  to  spread  in  area  or  in  depth,  it  should  be  scraped 
with  a  sharp  spoon,  and  [)ainted  over  with  ]jure  carbolic  acid  or 
the  acid  nitrate  of  mercury. 

In  the  lesions  of  the  moxdli  and  throat  the  best  local  applica- 
tion is  a  solution  of  chromic  acid, — ten  grains  to  the  ounce, — 
painted  on  with  a  brush  once  daily  or  every  alternate  day.  In 
deep  phagedionic  ulcers  of  the  throat  the  patient  should  gargle 
frequently  with  chlorine  water  or  with  }>erchloride  of  mercnry 
(1  in  2000)  ;  if  the  idcer  continues  to  spread  it  should  be 
painted  with  the  acid  nitrate  of  mercury. 

In  the  treatment  of  iritis  the  eyes  arc  .shaded  from  the  liglit 
and  completely  rested,  and  atropin  is  dro])ped  into  the  eye 
until  the  pupil  is  well  dilated,  in  order  to  prevent  adhesions. 
If  there  is  much  pain  a  blister  may  be  applied  to  the  temple. 
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The  Relations  of  Syphilis  to  Marriage. — Even  under  the  most 
favourable  conditions,  no  patient  should  be  allowed  to  marry 
until  fully  two  years  have  elapsed  after  the  last  secondary 
manifestation  has  disappeared.  Where  there  have  been  no 
secondary  manifestations  the  two  years'  limit  must  date  from 
the  original  chancre.  While  marriage  may  be  entered  upon 
under  these  conditions  without  risk  of  the  husband  infecting  the 
wife,  the  possibility  of  his  conveying  the  disease  to  the  offspring 
cannot  be  absolutely  excluded.  It  has  been  recommended  as  a 
^precautionary  measure,  to  give  a  further  mercurial  course  of 
two  or  three  months'  duration  before  marriage.  In  view  of  the 
fact  that  women  who  have  suffered  from  syphilis  retain  the 
liability  to  transmit  the  disease  to  their  ofFs^jring  much  longer 
than  men,  the  responsibility  of  permitting  them  to  marry  should 
rarely,  if  ever,  be  undertaken. 

^  Intermediate  Stage. — After  the  dying  away  of  the  secondary 
manifestations  and  before  the  appearance  of  tertiary  lesions,  the 
patient  may  present  certain  symptoms  which  Hutchinson  has 
called  reminders.  They  usually  consist  of  relapses  of  certain  of 
the  affections  of  the  skin,  mouth,  or  throat  already  described. 
In  the  skin,  they  may  assume  the  form  of  peeling  patches  in 
the  palms,  or  as  spreading  and  confluent  circles  of  a  scaly 
papular  eruption,  which,  if  neglected,  may  lead  to  the  formation 
of  fissures  and  superficial  ulcers.  They  are  easily  cured,  but 
readily  relapse.  Less  frequently  there  may  be  a  relapse  of  the 
eye  affections,  or  of  the  paralytic  symptoms  from  disease  of  the 
cerebral  arteries. 

Treatment  is  conducted  on  the  same  lines  as  in  late  second- 
ary syphilis,  mercury  and  iodides  being  given  in  combination. 
Sometimes  the  preparation  known  as  Donovan's  solution,  con- 
taining the  double  iodide  of  mercury  and  arsenic,  is  to  be 
preferred.  The  general  health  usually  requires  to  be  built  up 
by  tonics  and  change  of  air,  and  a  sea  voyage  may  be  found 
of  the  greatest  value  in  increasing  the  resisting  powers  of  the 
patient. 

Tertiary  Syphilis.  —  Although  the  early  and  systematic 
treatment  of  syi)hilis  by  mercury  nearly  always  prevents  the 
manifestations  which  fall  to  be  described  under  this  head,  it  is 
impossible  to  give  a  guarantee  to  this  effect  in  any  individual 
case.  While  the  manifestations  of  primary  and  secondary 
syphilis  are  common  enough  in  practice,  those  of  the  tertiary 
period  are  by  comparison  rare,  and  are  chiefiy  observed  in 
those  who  have  either  neglected  treatment  or  who  have  had 
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their  powers  of  resistance  lowered  by  privation,  by  alcoholic 
indulgence,  or  by  prolonged  residence  in  tropical  climates. 
•  The  general  characters  of  tertiary  manifestations  may  be 
stated  as  follows.  They  attack  by  preference  the  tissues  derived 
from  the  mesoblastic  layer  of  the  embryo,  the  cellular  tissue,  bones, 
muscles,  and  viscera.  They  are  often  localised  to  one  particular 
tissue  or  organ — such,  for  example,  as  the  subcutaneous  cellular 
tissue,  the  bones,  or  the  liver,  and  they  are  rarely  symmetrical. 
They  are  usually  aggressive  and  persistent,  with  little  tendency  to 
natural  cure.  They  are  the  only  syphilitic  lesions  which  may  be 
dangerous  to  life,  because  of  the  desti'uctive  changes  produced 
in  such  organs  as  the  brain  or  the  larynx.  They  are  remarkably 
amenable  to  treatment  by  iodides,  if  these  are  given  before  that 
stage  is  reached  which  is  attended  with  destruction  of  tissue. 
Early  tertiary  lesions  may  be  infective,  and  the  disease  may  be 
transmitted  by  the  discharges  from  them ;  but  the  later  the 
lesions  are  of  appearing  the  less  is  the  risk  of  their  containing 
an  infective  virus.  The  most  prominent  feature  of  tertiary 
syphilis  consists  in  the  formation  of  granulation  tissue,  and  this 
takes  place  on  a  scale  considerably  larger  than  that  observed 
in  lesions  of  the  secondary  period.  The  granulation  tissue 
frequently  forms  a  definite  swelling  or  tumour  -  like  mass 
(syphiloma),  which,  from  its  peculiar  elastic  consistence,  is 
known  as  a  gumma.  The  gumma  does  harm  by  displacing  and 
replacing  the  normal  tissue  elements  of  the  part  affected,  and  by 
involving  these  in  the  degenerative  changes  of  the  nature  of 
caseation  and  necrosis  which  it  is  liable  to  undergo,  and  which 
result  in  the  well-known  destructive  lesions  of  the  skin,  mucous 
membranes,  and  internal  organs.  This  is  true  not  only  of  the 
circumscribed  mass  or  gumma,  but  of  the  condition  in  which  the 
granulation  tissue  is  diffused  throughout  the  connective-tissue 
framework  of  such  an  organ  as  the  tongue  or  liver,  and  which  is 
known  as  ijummatoihn  infiltration  or  syphilitic  ciriliosis. 

The  life-history  of  an  untreated  gumma  varies  with  its 
environment.  Wlicn  iirotected  from  injury  and  irritation  in  the 
substance  of  an  internal  organ  such  as  the  liver,  it  may  become 
enca[)sulated  Ijy  fibrous  tissue  and  persist  in  this  condition  for 
an  indefinite  period,  or  it  may  become  absorbed  and  leave  in  its 
place  a  fibrous  cicatrix.  In  the  interior  of  a  long  bone  it  may 
replace  the  rigid  framework  of  the  siiaft  to  such  an  extent  as 
to  lead  to  pathological  fracture.  If  it  is  near  the  surface  of 
the  body, — as,  for  oxaini)lc,  in  tlic  subcutaneous  or  submucous 
cellular  tissue,  or  in  the  perinsteum  of  a  superficial  l)one, 
such  as  the  palate, — the  skull  (l.''ig.  31),  or  the  tibia,  the  tissue 
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of  which  it  is  composed  is  very  apt  to  undergo  necrosis  in  which 
the  overlying  skin  or  mucous  membrane  frequently  participates, 
the  result  being  an  ulcer — the  tertiary  syphilitic  ulcer  (Fig.  27). 

Tertiary  Lesions  of  the  Skin  and  Subcutaneous  Celkilar 
Tissue. — The  clinical  features  of  a  subcutaneous  gumma  are 
those  of  an  indolent,  painless,  elastic  swelling,  varying  in  size 
from  a  pea  to  that  of  an  almond  or  Avalnut.  After  a  variable 
period  it  usually  softens  in  the  centre,  the  skin  over  it  becomes 
livid  and  dusky,  and  finally  separates  as  a  slough,  exposing  the 
tissue  of  the  gumma  beneath.   Sometimes  this  appears  as  amucoid, 

yellowish,  honey  -  like  substance  : 
:  s  more  frequently  as  a  sodden, 
caseated  tissue  resembling  wash 
leather.  Unlike  the  contents  of 
a  tuberculous  abscess,  the  de  - 
generated  tissue  of  a  gumma  is 
only  gradually  separated,  and  may 
be  visible  for  weeks  in  the  floor 
of  the  ulcer.  The  caseated  tissue 
of  a  gumma  differs  from  the  cor- 
responding tissue  of  a  tuberculous 
lesion  in  being  tough  and  firm,  of 
a  buff  colour  like  wash  leather, 
.  ,  or  whitish,  like  boiled  fish.  Ac- 

si"t.'v'..V'  cording   to   the  extent  of  skin 

■  '        which  has  sloughed  over  a  gumma, 
'^'i!},        the  resulting  defect  may  be  de- 
\  j        scribed  as  a  sinus  or  as  an  ulcer. 

,.        „  The    tertiary   ulcer    may  be 

Fig.     27.  —  Tertiary     Sypliilitic  ,    ,  -T         ,    ,    •  , 

Ulceration  in  region  of  Knee  in  Situated  anywhere,  but  IS  most 
woman  at.  35.  frequently  met  with  on  the  legs, 

especially  in  the  region  of  the 
knee  (Fig.  27)  and  over  the  calf.  There  maj-  be  one  or  more 
ulcers,  and  there  may  be  scars  of  antecedent  ulcers.  The  edges 
are  sharply  cut,  as  if  punched  out ;  the  margins  are  rounded  in 
outline,  firm,  and  congested  ;  the  base  is  occupied  by  gummatous 
tissue,  or,  if  this  has  already  separated  and  sloughed  out,  by 
unhealthy  granulations  and  a  thick  purulent  discharge.  In  rare 
cases  the  ulcer  spreads  bya  destructive  processallied  to  phageda^na. 
When  the  ulcer  has  healed,  it  leaves  a  scar  which  may  or  may 
not  be  depressed,  but  is  usually  thin,  supple,  and  white  in  the 
centre  with  a  pigmented  margin.  The  features  of  the  tertiary 
ulcer,  however,  are  not  always  so  characteristic  as  the  above 
description  would  inqily.    It  is  to  be  diagnosed  from  the  "  leg 
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ulcer  "  which  occurs  almost  exchisively  on  the  lower  third  of  the 
leg ;  from  a  form  of  chronic  ulcer  of  the  leg  met  with  especially 
in  girls  of  delicate  constitution,  and  which  has  been  called 
Bazin's  disease  ;  from  the  ulcers  which  result  from  certain  forms 
of  malignant  disease,  such  as  rodent  cancer,  and  finally  from 
those  met  with  in  chronic  glanders.  The  tertiary  ulcers  of 
mucous  membranes  as  seen  in  the  tongue  or  rectum  are,  on  the 
whole,  less  characteristic  than  those  met  with  in  the  skin. 

Gummatous  Infiltration  of  the  Skin  ("  syphilitic  lupus  "). — 
This  is  a  lesion,  chiefly  met  with  in  the  face  and  in  the  region  of 
the  external  genitals,  in  which  the  skin  becomes  infiltrated  with 
granulation  tissue  so  that  it  is  thickened,  raised  above  the 
surface,  and  acquires  a  brownish-red  colour.  It  appears  as 
isolated  nodules,  which  may  fuse  together ;  the  epidermis 
becomes  scaly  and  is  shed,  giving  rise  to  superficial  ulcers, 
which  are  usually  covered  by  crusted  discharge.  The  disease 
tends  to  spread,  creeping  over  the  skin  with  a  serpiginous, 
crescentic  or  horseshoe  margin,  while  the  central  portion  may 
heal  and  leave  a  scar.  When  untreated  the  lesion  is  a  very 
persistent  and  destructive  one.  From  the  fact  of  its  healing  in 
the  centre  while  it  spreads  at  the  margin,  it  may  simulate 
tuberculous  disease  of  the  skin.  The  syphilitic  aftection  can 
usually  be  differentiated  by  observing  that  the  infiltration  of  the 
skin  is  on  a  larger  scale  ;  the  progress  of  the  disease  is  much 
more  rapid,  involving  in  the  course  of  months  an  area  which  in 
the  case  of  tuberculosis  would  require  as  many  years  ;  the  scars 
formed  are  sounder  and  are  less  liable  to  break  down  again;  and, 
finally,  the  disease  rapidly  yields  to  anti-syphilitic  treatment. 

Tertiary  lesions  of  mucous  membranes  and  of  the  suhmucotis 
rellnlar  tissue  are  chiefly  met  with  in  the  tongue,  nose,  throat, 
larynx,  and  rectum.  They  originate  as  gummata  or  as  gum- 
matous infiltrations  which  are  liable  to  break  down  and  lead  to 
the  formation  of  ulcers  which  may  prove  locally  destructive,  and, 
in  such  situations  as  the  larynx,  even  dangerous  to  life.  In  the 
case  of  the  tongue  the  tertiary  ulcer  may  prove  the  starting- 
point  of  cancer;  and  in  the  larynx  or  rectum  the  healing  of  the 
ulcer  may  be  associated  with  serious  ci('atricial  stenosis  or  stricture 
of  the  passage  affected. 

Tertiary  lesions  of  the  hones  and  joints,  of  the  mvsrhs,  and  of 
the  internal  organs  will  be  descril)cd  under  these  heads.  The 
part  [ilayed  by  syphilis  in  the  production  of  atheroma  and  of 
aneurysm  will  be  referred  to  along  with  diseases  of  blood-vessels. 

I)inr/nosis. — From  the  enormous  diversity  in  the  nature  and 
seat  of  the  lesions  met  with  in  tertiary  syphilis,  it  is  impossible 
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to  lay  down  any  general  rules  for  diagnosis,  but  the  reader  may 
be  cautioned,  on  the  one  hand,  against  relying  upon  the  absence 
of  a  history  of  antecedent  syphilis,  and,  on  the  other,  of  indulging 
in  the  habit  of  diagnosing  lesions  as  syphilitic  simply  because 
their  origin  is  obscure. 

Treatment. — The  most  valuable  drugs  for  the  treatment  of 
the  manifestations  of  the  tertiary  jjeriod  are  the  iodides  of 
sodium  and  potassium.  While  iodides  are  most  effective  in 
])romoting  the  absorption  of  recent  gummata  and  gummatous  in- 
filtrations, they  do  not  remedy  the  destructive  changes  brought 
about  by  gummata.  They  are  frequently  prescribed  along  with 
carbonate  of  ammonium  on  account  of  their  dejjressing  effects. 
The  dose  is  usually  a  matter  of  experiment  in  each  individual 
case  ;  five  grains  three  times  a  day  may  suffice,  or  it  may  be 
necessary  to  increase  each  dose  to  twenty  or  twenty-five  grains. 
The  symptoms  of  iodism  which  may  follow  from  the  smaller 
doses  usually  disappear  on  giving  a  larger  amount  of  the  drug. 
It  should  be  taken  after  meals,  with  abundant  water  or  other 
fluid,  especially  if  given  in  tablet  form.  It  is  advisable  to 
contini;e  the  iodides  for  from  one  to  three  months  after 
the  lesions  for  which  they  are  given  have  cleared  up.  If  the 
potassium  salt  is  not  tolerated,  it  may  be  replaced  by  the 
ammonium  or  sodium  iodide.  A  combination  of  the  perchloride 
of  mercury  with  iodides  usually  yields  more  lasting  results  than 
the  iodides  alone.  The  general  health  should  receive  the  same 
careful  attention  as  during  the  secondary  period ;  much  assistance 
is  often  obtained  from  tonics  such  as  arsenic,  iron,  quinine,  and 
strychnine,  from  cod-liver  oil,  and  from  change  of  air  either  by 
land  or  sea. 

The  Local  Treatment.  —  The  absorption  of  a  subcutaneous 
gumma  is  hastened  by  the  application  of  a  fly-blister.  The 
occasion  scarcely  ever  arises  in  which  it  is  an  advantage 
to  incise  a  gumma.  When  a  gumma  has  broken  on  the  surface 
and  left  an  ulcer,  this  is  treated  on  general  i)rincii)les,  with  a 
jn-eference,  however,  for  ai)plications  containing  mercury  or 
iodine,  or  both.  If  a  wet  dressing  is  required  to  cleanse  the 
ulcer,  black  wash  may  be  used ;  if  a  powder  to  promote  dry- 
ness, one  containing  iodoform ;  if  an  ointment  is  indicated,  the 
choice  lies  between  the  red  oxide  of  mercury,  or  the  dilute 
nitrate  of  mercury  ointment,  or  one  consisting  of  equal  jiarts 
of  lanolin  and  vaselin  -with  two  per  cent,  of  iodine.  Where 
there  is  any  spreading  tendency  in  ulcers  of  the  skin  or  mucous 
membrane,  the  surface  may  be  cauterised  with  the  acid  nitrate 
of  mercury.    Deep  ulcers,  lesions  of  the  bones,  larynx,  and  other 
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parts  which  prove  obstinate,  may  be  treated  like  the  correspond- 
ing lesions  in  tuberculosis — that  is,  by  operative  measures 
directed  towards  the  removal  of  the  diseased  tissues. 

Second  attacks  of  syphilis,  although  very  rare,  do  occur, 
especially  in  those  Avho  have  been  treated  and  cured  by  mercury. 
So  long  as  the  virus  of  syphilis  remains  active  in  the  system,  it 
protects  the  individual  against  a  second  attack.  As  a  rule,  there- 
fore, there  is  an  interval  of  several  years  before  a  patient  who  has 
had  syphilis  can  contract  the  disease  a  second  time,  and  when 
he  does  so,  it  is  less  severe  and  more  amenable  to  treatment 
than  the  first  attack. 

As  connected  vfiih  this  subject,  we  may  refer  to  the  relaj^s- 
iruj  false  indurated  chancre,  described  by  Hutchinson  and  by 
Fournier,  as  it  may  be  the  source  of  considerable  difficulty  in 
diagnosis.  A  patient  who  has  had  an  infecting  chancre  one 
or  more  years  before,  presents  a  slightly-raised  induration  on 
the  penis  at  or  close  to  the  site  of  his  original  chancre.  Often 
the  relapsed  induration  is  so  like  that  of  a  primary  chancre 
that  it  is  impossible  to  distinguish  it  except  by  the  history.  If 
lie  has  lately  been  exposed  to  venereal  infection  it  is  liable  to 
be  regarded  as  the  primary  lesion  of  a  second  attack  of 
syphilis,  but  the  further  progress  of  the  case  shows  neither 
bullet -buboes  nor  secondary  manifestations.  These  facts, 
together  with  the  di.sapi^earance  of  the  induration  under  iodides, 
make  it  very  likely  that  the  lesion  is  really  gummatous  in 
character. 

Inherited  Syphilis. 

Inherited  syi)hilis  is  met  with  in  the  offspring  of  parents 
suffering  from  the  di.sease.  It  presents  similar  features  to  the 
acquired  affection,  only  there  is  no  primary  sore,  and  the  first 
manifestations  correspond  to  those  described  under  acquired 
secondary  syphilis,  and  result  from  the  general  dissemination 
of  the  virus  through  the  system. 

The  more  recent  the  syphilis  in  either  parent  the  greater 
is  the  risk  of  its  being  communicated  to  the  ofts])ring  ;  so  that  a 
fruitful  marriage  during  the  secondary  period  ahnost  inevitably 
results  in  such  infection.  Tlie  capacity  of  transmitting  the 
di.sease  may  be  extended,  however,  to  several  years  after  the 
disappearance  of  all  secondary  manifestations,  especially  in  the 
ca.se  of  the  mother.  If  a  series  of  children,  one  after  tlie  other, 
all  suffer  from  inherited  taint  and  show  infantile  symptoms, 
it  is  almost  invariably  the  fact  that  the  mother  has  herself 
suffered  from  .syphilis.     The  longer  tlu;  interval  l)etvveen  tlic 
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contraction  of  sypliilis  and  conception,  tlie  less  severe  is  the 
inherited  disease.  It  is  impossible  to  explain  such  vagaries  of 
syphilitic  inheritance  as  the  infection  of  one  t-\vin  and  the  escape 
of  the  other. 

While  it  is  absolutely  certain  that  either  parent  may  be 
responsible  for  the  transmission  of  the  disease  to  the  next 
generation,  the  exact  method  of  transmission  is  not  knoAvn. 
It  is  most  probable  that  in  the  case  of  a  syphilitic  mother  the 
infection  is  conveyed  to  the  fretus  by  the  j^lacental  circulation. 
In  the  case  of  a  syphilitic  father,  it  is  difficidt  to  believe  the 
common  statement  that  the  infection  is  conveyed  to  the  ovum 
through  the  seminal  fluid  at  the  moment  of  conception  ;  it  is 
more  probable  that  the  father  infects  the  foetus  through  the 
mother,  although  she  herself  may  present  no  external  e^'idence 
of  constitutional  syphilis.  This  is  borne  out  by  the  fact  that 
years  afterwards  she  may  suifer  from  tertiary  lesions. 

The  syphilitic  virus  exercises  a  very  injurious  influence  on 
the  foetus  ;  it  may  cause  its  death  during  the  early  months  of 
pregnancy,  in  which  case  a  miscarriage  results ;  or  the  foetus 
may  die  nearer  the  full  time,  the  child  being  still-born.  On 
the  other  hand,  when  the  virus  is  attenuated,  the  foetus  may 
survive  and  be  born  alive,  and  after  a  variable  interval  the 
infant  presents  the  manifestations  of  constitutional  syj^hilis. 
The  taint  may  be  so  severe  as  to  cause  the  death  of  the  infant, 
or  may  be  so  attenuated  that  it  sufi'ers  but  slightly  and  grows 
up  more  or  less  like  other  children,  often  retaining,  however, 
permanent  evidences  of  its  syphilitic  inheritance. 

Clinical  Features. — We  are  here  concerned,  not  with  the 
severe  forms  of  the  disease  in  which  the  manifestations  appear 
shortly  after  birth  and  soon  prove  fatal,  but  with  the  milder 
forms  in  which  the  infant  may  present  the  appearance  of  perfect 
health  for  several  weeks. 

The  usual  phenomena  are  that  it  ceases  to  thrive,  becomes 
thin  and  sallow,  suffers  from  eruptions  on  the  skin  and  mucous 
membranes,  and  from  snuffles.  This  term  is  applied  to  a 
condition  in  which  the  nasal  passages  are  obstructed  by  an 
accumulation  of  thin  muco-purulent  discharge  mixed  with 
blood,  which  causes  the  breathing  to  be  noisy.  While  this 
condition  may  be  met  with  in  j'oung  infants  from  a  siniiile 
catarrh,  when  it  persists  and  occurs  apart  from  other  catarrhal 
accompaniments  it  is  always  suggestive  of  syphilis.  It  usually 
appears  within  a  month  after  birth  and  before  the  eruptions  on 
the  skin.  When  long-continued  ^it  is  liable  to  interfere  with 
the  development  of  the  nasal  bones,  so  that  when  the  child 
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grows  up  the 
being  known  as  the 


bridge 


of  the  nose  is  deficient,  the  condition 
saddle-nose"  deformity  (Fig.  28). 
Affections  of  the  Skin. — Although  all  types  of  syphilitic 
eruption  are  met  with  in  the  inherited  disease,  the'  most 
important  is  a  papular  or  pajmlo-squamous  rash,  the  papules 
being  of  large  size,  with  a  smooth  shining  top  and  of  a  reddish- 
brown  colour.  It  chiefly  affects  the  buttocks  and  posterior 
aspect  of  the  thighs,  the  external  genitals,  and  other  parts  which 
are  kept  moist ;  but,  inasmuch  as  the  same  parts  are  liable  to 
eczema  in  non-syphilitic 
infants,  attention  should 
be  directed  in  diagnosis 
to  the  infiltration  of  the 
skin  and  to  the  coppery 
colour  of  the  specific 
eruption.  At  the  angles 
of  the  mouth  and  at  the 
anus  the  papules  acquire 
the  characters  of  condy- 
lomata, which  are  of 
great  importance  in  the 
recognition  of  .syphilis 
in  doubtful  cases  (Fig. 
29).  At  the  angles  of 
the  mouth  they  often 
ulcerate  and  leave  fine 
radiating  scars  (Fig.  28). 

Affections  of  the  Mu- 
cous Membranes.  —  In 
addition  to  the  rhinitis 
already  described  as 
causing  snufiles,  there 
may  be  mucous  patches 
in  the  mouth,  or  a  general  iiiHammation  or  stomatitis,  which 
is  of  special  importance  because  it  frequently  results  in  inter- 
ference with  the  tlevelopment  of  the  permanent  teeth.  Mucous 
patches  or  catarrh  of  the  larynx  may  be  associated  with  a 
hoarse  cry. 

Affections  of  the  hones  are  by  no  means  constant.  There  may 
be  swellings  at  the  ends  of  the  long  bones  due  to  infiamniation 
at  the  epiphysial  junctions,  most  often  observed  at  the  upper 
end  of  the  humerus,  or  in  the  bones  in  the  region  of  the  elbow. 
Tlie  infant  cries  when  the  part  is  touched  ;  and  as  it  does  not 
move  tile  limb  voluntarily,  tlie  condition  is  often  spoken  of  as 
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.Fig.  29. — Condylomata  of  Auus  ia  au  iufaut, 
the  .subject  of  Inherited  Syphilis. 
(From  a  photograph  lent  by  Mr.  Stiles.) 


tlte  2yseudo-paralysis  of  syphilis.  The  electrical  reaction  of  the 
muscles,  however,  is  not  impaired.    Partial  displacement  and 

mobility  at  the  ossify- 
ing junction  may  re- 
sult. Recovery  takes 
place  under  anti- 
syphilitic  treatment 
and  immobilisation 
of  the  limb. 

Difluse  thicken- 
ing of  the  shafts  of 
the  long  bones  due 
to  a  deposit  of  new 
bone  by  the  perios- 
teum is  sometimes 
met  with. 

In  the  skull,  esjje- 
cially  of  infants  who 
are  also  suffering 
from    rickets,  two 

characteristic  conditions  may  be  met  with,  respectively 
known  as  "  bossing  "  and  craniotabes.  The  bosses,  or  ParroVs 
nodes  (Fig.  30),  result  from 
the  heaping  ujj  of  new  spongy 
bone  beneath  the  pericranium  ; 
and  they  may  be  grouped  sym- 
metrically around  the  anterior 
fontanelle ;  or  may  extend 
along  either  side  of  the  sagit- 
tal suture,  which  appears  as 
a  deejj  groove — the  uatiform 
skull.  The  bosses  disajjpear 
in  time,  but  the  skull  may 
I'emain  permanently  altered  in 
shape,  the  frontal  and  parietal 
eminences  often  appearing  un- 
duly prominent.  Craniotabes 
is  the  terra  api)lied  when  the 
bone  becomes  thin  and  soft,  or 
reverts  to  its  original  mem- 
branous condition,  so  that  the 
areas  ati'ected  dimple  under  the 

linger-like  parchment  or  thin  cardboard ;  its  localisation  in  the 
posterior  parts  of  the  skull  would  indicate  that  the  disappear- 


30.— Bossing  of  Skull  of  lufant 
in  Inherited  Syjihilis. 
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ance  of  the  osseous  tissue  is  iutiuenced  by  the  i)ressure  of  the 
head  on  the  pillow.  It  is  entirely  recovered  from  as  the  child 
improves  in  health. 

Between  the  ages  of  three  and  six  months,  certain  other 
phenomena  may  be  observed,  such  as  effusion  into  the  joints, 
especially  the  knees  ;  iritis,  in  one  or  in  both  eyes — a  condition 
which,  however,  is  liable  to  be  overlooked ;  and  enlargement  of 
the  spleen  and  of  the  liver. 

In  the  majority  of  cases  the  chUd  recovers  from  these  early 
manifestations,  especially  when  efficiently  treated  with  mercury, 
and  may  enjoy  an  indefinite  period  of  good  health.  On  the 
other  hand,  when  it  attains  the  age  of  two  to  four  years  it 
may  begin  to  manifest  lesions,  which,  from  their  being  for  the 
most  part  gummatous  in  character,  are  regarded  as  correspond- 
ing to  the  tertiary  period  of  acquired 
syphilis.  In  unfavourable  cases  the 
infant  fails  in  health  from  day  to  day, 
its  cry  is  hoarse  and  feeble,  its  capacity 
for  sucking  diminishes,  it  becomes  emaci- 
ated and  dies  of  exhaustion. 

27ie  Later  or  Gummatous  Lesions  of 
Inherited  Syphilis. — These  may  occur  in 
relation  to  the  skin  and  subcutaneous 
cellular  tissue,  especially  of  the  legs, 
as  gummata  which  tend  to  ulcerate ; 
or  in  the  form  of  a  spreading  gummatous 
infiltration  of  the  skin,  which  when  it 
ulcerates  constitutes  what  has  been  called 
syphilitic  lupus,  and  may  leave  disfiguring 
scars,  especially  when  occurring  on  the 
face.  Ulceration  of  the  palate  and  throat 
is  sometimes  most  destructive  in  character,  and  in  the  nose, 
where  it  may  be  associated  with  jiutrid  discharge  from  the  nos- 
trils,— oza;na, — is  liable  to  produce  the  most  unsightly  deformity. 
The  entire  i)alatal  [)ortions  of  the  upper  jaws,  the  vomer,  turliinate 
and  other  bones  bounding  the  nasal  and  oral  cavities  may 
ultimately  disap})ear,  so  that  on  looking  into  the  mouth  the 
base  of  tlie  skijl  is  readily  seen.  (Jumniatous  disease  is  also 
frequently  observed  in  the  fiat  bones  of  tlie  skull  (Fig.  31),  in 
the  bone.s  of  the  hand  as  syphilitic  dactylitis,  and  in  the  bones 
of  the  forearm  and  leg.  Wlieii  the  tibia  is  afl'ected  the  disease 
is  frequently  bilateral,  and  may  assume  the  form  of  gunnnatous 
ulcers  and  sinuses.  In  later  years  the  tibia  may  present  altera- 
tions in  shape  re.sulting  from  antecedent  gummatous  disease — for 


Fig.  31. — Gumma  in 
Skull  of  boy,  the  sub- 
ject of  [iiherited  Sy- 
philis. 

(Mr.  Scol;-S1<irviiig's  case.) 
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example,  nodular  thickenings  of  the  shaft,  flattening  of  the 
crest,  or  a  more  uniform  increase  in  thickness  and  length  of  the 
entire  shaft  of  the  bone,  which,  when  it  is  curved  in  addition, 
is  described  as  the  "sabre-blade"  deformity.  Among  the 
lesions  of  the  viscera  mention  should  be  made  of  gumma  of 
the  testis,  which  causes  the  organ  to  become  enlarged,  uneven, 
and  indurated.  This  has  even  been  observed  in  infants  a  few 
months  old. 

A  syphilitic  child  may  occasionally  suffer  from  a  succession 
of  these  gummatous  lesions  causing  persistent  ill-health,  and,  it 
may  be,  waxy  disease  of  the  internal  organs ;  or  it  may  recover 
and  present  no  further  manifestations  of  the  inherited  taint. 

At  or  near  puberty  there  is  frequently  observed  an  affection 
of  the  eyes,  known  as  chronic  interstitial  keratitis,  the  relation- 
ship of  which  to  inherited  syphilis  was  first  established  by 
Hutchinson.  It  occurs  between  the  ages  of  five  and  eighteen 
years,  and  usually  affects  one  eye  before  the  other.  It  commences 
as  a  diffuse  haziness  or  steaminess  near  the  centre  of  the  cornea, 
and  as  it  spreads,  the  entire  cornea  may  present  the  aj^pearance 
of  ground  glass.  The  chief  complaint  is  of  dinmess  of  sight 
which  may  almost  amount  to  blindness,  but  there  is  little  pain 
or  photophobia ;  a  certain  amount  of  conjmictival  and  ciliary 
congestion  is  usually  present,  and  there  may  be  iritis  in  addition. 
The  cornea,  or  parts  of  it,  may  become  of  a  deep  pink  or  salmon 
colour  from  the  formation  of  new  blood-vessels.  The  afl'ection  is 
very  chronic,  and  may  last  for  from  eighteen  months  to  two  years. 
Complete  recovery  may  take  place,  or  slight  opacities,  especially 
in  the  site  of  former  salmon  patches,  may  remain  permanently. 
The  disease  occasionally  relajjses.  Choroiditis  and  retinitis  may 
also  occur,  as  in  acquired  syphilis.  Among  the  rarer  and  more 
serious  lesions  of  the  inherited  disease  may  be  mentioned 
gummatous  disease  in  the  larynx  and  trachea,  attended  with 
ulceration  and  resulting  in  stenosis,  and  lesions  of  the  nervous 
system  which  may  result  in  convulsions,  paralysis,  or  dementia. 

Changes  in  tlie  Permanent  Teeth. — These  specially  affect  the 
upi^er  central  incisors,  which  are  dwarfed  and  stautl  some'what 
apart  in  the  gum  with  their  free  edges  converging  towards  one 
another.  They  are  tapering  or  peg-shaped,  and  present  at  their 
cutting  margin  a  deep  semilunar  notch.  These  appearances  are 
commonly  associated  with  the  name  of  Hutchinson,  who  first 
described  them.  Affecting  as  they  do  the  permanent  teeth,  they 
are  not  available  for  diagnosis  until  the  child  is  about  eight 
years  of  age. 

In  a  limited  number  of  cases,  about  the  period  of  puberty 
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there  may  develop  deafness,  whicli  is  usually  bilateral  and  may 
become  absolute.  It  is  believed  to  be  the  result  of  gummatous 
changes  aflecting  the  nerves  of  the  internal  ear. 

Diagnosis  of  Inherited  Syphilis. — When  there  is  a  typical 
rash  and  marked  snuffles  there  is  no  difficulty  in  recognising 
syphilis.  Where,  however,  the  rash  is  scanty  or  is  obscured  by 
coexisting  eczema,  most  reliance  should  be  placed  on  the  dis- 
tribution of  the  eruption,  on  the  brown  stains  which  are  left 
after  it  has  passed  off,  on  the  presence  of  condylomata,  and  of 
fissuring  and  scarring  at  the  angles  of  the  mouth.  The  history 
of  the  mother  relative  to  repeated  nuscarriages  and  still-born 
children  may  afford  confirmatory  evidence.  In  doubtful  cases 
the  diagnosis  may  be  aided  by  noting  the  therapeutic  effects  of 
grey  powder,  which,  in  syj^hilitic  infants  usually  effects  a  marked 
and  rapid  improvement  in  the  symptoms  and  in  the  general 
health. 

While  a  considerable  number  of  syphilitic  children  grow  up 
without  showing  any  trace  of  their  syphilitic  inheritance,  the 
majority  retain  throughout  life  one  or  more  of  the  following 
characteristics,  which  may  therefore  be  described  as  permanent 
signs  of  the  inherited  disease  : — Dwarfing  of  stature  from  inter- 
ference with  growth  at  the  epiphysial  junctions  ;  the  forehead 
low  and  vertical,  and  the  parietal  and  frontal  eminences  unduly 
prominent ;  the  bridge  of  the  nose  sunken  and  rounded  ;  radiat- 
ing scars  at  the  angles  of  the  mouth  (Fig.  28) ;  perforation  or 
destruction  of  the  hard  palate ;  Hutchinson's  teeth ;  opacities 
of  the  cornea  from  antecedent  keratitis  ;  alterations  in  the 
fundus  oculi  from  choroiditis  ;  deafness  ;  depressed  scars  or 
nodes  on  the  bones  from  previous  gummata  ;  "  sabre-blade  "  or 
other  deformity  of  the  tibiae. 

The  Contagiousness  of  Inherited  Syphilis. — In  1837  Colles  of 
Dublin  stated  his  belief  that  while  a.  syphilitic  infant  may 
convey  the  disease  to  a  healthy  wet  nurse,  it  is  incapable  of 
infecting  its  own  mother  if  nursed  by  her,  even  although  she 
may  never  have  shown  any  symptoms  of  the  disease  and  the 
mouth  and  lips  of  the  infant  present  unmistakable  evidences  of 
syphilis.  This  doctrine,  which  is  known  as  Colles'  law,  is  generally 
accepted  in  s]jite  of  the  alleged  occurrence  of  occasional  excep- 
tions. The  older  the  child  the  less  risk  there  is  of  its  com- 
municating the  disease  to  others,  until  eventually  the  tendency 
dies  out  altogether,  as  it  does  in  the  tertiary  period  of  acijuired 
syphilis.  It  should  be  added,  however,  that  the  contagiousness 
of  inherited  syphilis  is  denied  by  some  observers,  who  affirm 
that  when  syphilitic  infants  prove  contagious  the  disease  has 
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been  really  acquired  at  or  soon  after  birth  and  is  not  of  the 
inherited  type. 

There  is  general  agreement  that  the  subjects  of  inherited 
syphilis  cannot  transmit  the  disease  by  inheritance  to  their 
oflFspring,  and  that  although  they  very  rarely  acquire  the  disease 
de  novo,  it  is  quite  possible  for  them  to  do  so  when  exjjosed  to 
infection  in  the  ordinary  way. 

Prognosis  of  Inherited  Syphilis. — ^Although  responsible  for  a 
large,  but  apparently  diminishing,  mortality  in  infancy,  the 
subjects  of  inherited  syphilis  may  grow  up  to  be  as  strong  and 
healthy  as  their  neighbours.  It  is  quite  the  exception  to  meet 
with  a  succession  or  persistence  of  the  more  severe  gummatous 
lesions  described  as  occurring  in  the  skin,  in  the  nose  and  throat, 
and  in  the  bones.  Hutchinson  insists  on  the  fact  that  there  is 
very  little  bad  health  in  the  general  population  which  can  be 
attributed  to  inherited  syphilis. 

Treatment. — The  prevention  of  inherited  syphilis  has  been 
already  considered  in  relation  to  the  question  of  the  marriage  of 
patients  who  have  acquired  the  disease.  It  should  be  added 
with  regard  to  the  mother  that  she  should  take  mercury  during 
pregnancy  if  she  has  recently  suffered  from  syphilis  or  if  several 
previous  pregnancies  have  resulted  in  abortion  or  in  early  death 
of  the  child  (Fournier).  The  mercury  should  be  given  in  small 
doses  during  the  whole  time  of  pregnancy.  As  regards  the 
infant,  it  should,  if  possible,  be  nursed  by  its  mother,  and  failing 
this  it  should  be  fed  by  hand.  On  the  first  appearance  of 
syphilitic  manifestations  it  should  be  brought  under  the  influence 
of  mercury.  This  is  best  given  as  grey  powder  in  half  or  one 
grain  doses  thrice  daily  :  it  may  be  mixed  with  powdered  sugar, 
or,  if  digestive  derangements  arise,  may  be  combined  with 
bismuth  or  soda.  As  a  rule  the  grey  powder  is  remarkably  well 
borne  by  infants,  and  if  they  contiime  to  thrive  under  it,  it 
should  be  given  for  from  three  to  six  months  after  all  symptoms 
have  disappeared.  If  the  internal  administration  of  mercury 
does  not  suit  the  infant,  it  may  be  replaced  by  a  modified 
inunction.  The  dilute  oleate  of  mercury  is  rubbed  into  the  sides 
of  the  chest  and  abdomen,  or  is  applied  on  the  flannel  binder 
twice  or  thrice  weekly.  The  local  lesions  are  treated  on  the 
same  lines  as  in  the  acquired  disease.  The  general  health  should 
be  improved  in  every  possible  direction ;  considei'able  benefit 
may  be  derived  from  the  use  of  cod-liver  oil,  and  from  prepara- 
tions containing  iron  and  calcium.  The  gummatous  lesions  are 
treated  on  the  same  lines  as  in  the  acquired  disease,  but  it  should 
be  pointed  out  that  in  inherited  syphilis  they  are  frequently 
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found  to  be  less  amenable  to  the  influence  of  iodides,  and  that 
we  must  depend  very  largely  on  measures  calculated  to  improve 
the  general  health.  Surgical  interference  may  be  recjuired  in 
the  destructive  gummatous  lesions  of  the  nose,  throat,  larynx 
and  bones,  either  with  the  object  of  arresting  the  spread  of  the 
disease,  or  of  removing  or  alleviating  the  resulting  deformities. 
In  children  suffering  from  keratitis,  the  eyes  should  be  protected 
from  the  light  by  wearing  smoked  or  coloured  glasses,  and  the 
pupils  should  be  dilated  with  atropin  from  time  to  time, 
especially  in  cases  complicated  with  iritis. 

Acquired  Syphilis  in  Infants  and  Younr/  Children. — When 
syphilis  is  met  with  in  infants  and  young  children,  it  is  apt  to  be 
taken  for  granted  that  the  disease  has  been  inherited.  It  is 
possible,  however,  for  them  to  acquire  the  disease — as,  for  example, 
while  passing  through  the  maternal  passages  during  birth, 
through  being  nursed  or  kissed  by  infected  women,  or  through 
the  rite  of  circumcision.  The  risk  of  infection  which  formerly 
existed  by  the  arm  to  arm  method  of  vaccination  has  been 
abolished  by  the  general  adoption  of  calf  lymph. 

The  clinical  features  of  the  acquired  disease  in  infants  and 
young  children  are  very  similar  to  those  observed  in  the  adult, 
with  a  tendency,  however,  to  be  more  severe,  partly  because  the 
disease  is  often  late  in  being  recognised  and  treated. 
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TUMOUES.i 

Definition — Etiology  —  General  characters  of  innocent  and  malignant 
tumours.  Classification  of  Tumouiis  :  I.  Connective  -  tissue 
tumours:  (1)  Innocent:  Lipoma,  Chondroma,  Osteoma,  Odontoma, 
Fibroma,  Myxoma,  etc.  ;  (2)  Malignant :  Sarcoma — II.  Epithelial 
tumours:  (1)  Innocent:  Pa2nlloma,  Adenoma,  Cystic  Adenoma; 
(2)  Malignant :  Hpithclioma,  Glandular  Cancer,  Rodent  Cancer, 
Melanotic  Cancer~ll\.  Dermoids — IV.  Teratoniata.  Cysts  :  Reten- 
tion, Extidation,  Implantation,  Parasitic,  Lymphatic  or  Serous. 
Ganglion. 

A  TUMOUR  or  neoplasm  is  a  localised  swelling  composed  of 
newly -formed  tissue  which  fulfils  no  physiological  function. 
Tumours  tend  to  grow  continuously  and  quite  independently  of 
the  growth  of  the  body,  and  there  is  no  natural  termination  to 
their  growth.  They  are  to  be  distinguished  from  such  over- 
growths of  already-existing  parts  of  the  body  as  are  of  the 
nature  of  hypertrophies  or  local  giantism,  and  from  inflammatory 
swellings,  which  usually  develop  under  the  influence  of  a  definite 
cause,  which  have  a  natural  termination,  and  w^hich  tend  to 
disappear  when  the  cause  ceases  to  act. 

The  etiology  of  tumours  is  at  present  very  imperfectly  under- 
stood. Various  factors,  acting  either  singly  or  in  combination, 
may  be  concerned  in  their  development.  Certain  tumours,  for 
example,  are  the  result  of  some  congenital  malformation  of  the 
particular  tissue  from  which  they  take  origin.  This  would  aijpear 
to  be  the  case  in  many  angiomata,  chondroniata,  osteomata,  and 
adenomata.  The  theory  that  tumours  originate  from  foetal 
residues  or  "  rests "  is  associated  with  the  name  of  Cohnheim. 
These  rests  are  supposed  to  be  undiftorentiatcd  embryonic  cells 
which  remain  embedded  amongst  fully-formed  tissue  elements, 

'  For  the  liistology  of  tiiniouvs  the  reader  is  referred  to  a  text-hook  of 
pathology. 
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and  lie  dormant  until  they  are  excited  into  active  growtli  and 
give  rise  to  a  tumour.  This  method  of  origin  is  illustrated  by 
the  development  of  dermoids  from  sequestrated  portions  of  the 
epidermis. 

Among  the  local  factors  concerned  in  the  development  of 
tumours,  reference  must  be  made  to  the  influence  of  irritation 
and  inflammation.  These  are  probably  important  agents  in  the 
causation  of  many  of  the  tumours  met  with  in  the  skin  and  in 
mucous  membranes — for  example,  cancer  of  the  skin,  of  the  lip, 
and  of  the  tongue.  The  part  played  by  a  definite  injury  is 
doubtful.  It  not  infrequently  happens  that  the  development  of 
a  tumour  is  preceded  by  an  injury  of  the  part  in  which  it  grows, 
but  it  does  not  necessarily  follow  that  the  injury  and  the  tumour 
are  related  as  cause  and  effect.  It  is  possible  that  an  injury  may 
stimulate  into  active  growth  undifferentiated  tissue  elements  or 
"  rests,"  and  so  determine  the  growth  of  a  tumour,  or  that  it  may 
alter  the  characters  of  a  tumour  which  already  exists,  causing  it 
to  grow  more  rapidly. 

The  view  that  the  development  of  tumours  is  determined  by 
micro-organisms,  which  has  attracted  so  much  attention  in  recent 
years,  is  still  under  discussion  and  investigation. 

The  popular  belief  that  there  is  some  constitutional  peculiarity 
concerned  in  the  causation  of  tumours  is  largely  based  on  the 
fact  that  certain  forms  of  new  growth — for  example,  cancer — are 
known  to  occur  with  undue  frequency  in  certain  families.  Some 
innocent  tumours — particularly  multiple  osteomata  and  lipomata 
— are  hereditary  in  the  same  sense  as  congenital  deformities,  such 
as  sui^ernumerary  or  webbed  fingers,  and  may  appear  in  members 
of  the  same  family  through  several  generations. 

Innocent  and  Malicnant  Tumours. 

For  clinical  purposes  tumours  are  arbitrarily  divided  into  two 
great  classes— the  innocent  and  the  malignant.  The  outstanding 
difference  between  these  two  classes  is  that  the  evil  effects  of 
innocent  tumours  are  merely  local  and  deitend  for  their  severity 
on  the  environment  of  the  growth,  while  malignant  tumours 
wherever  situated,  in  addition  to  producing  local  eftects,  injure 
tlie  general  health  of  the  i)atient  and  ultimately  cause  his  death. 

Innocent,  benign,  oi-  simple  tumours  present  a  close  structural 
resemblance  to  the  normal  tissues  of  the  body.  Tliey  grow 
slowly,  and  are  usually  definitely  circumscribed  l)y  a 'fibrous 
capsule.  They  are  easily  enucleated  from  their  capsule,  and 
they  do  not  tend  to  recur  aiter  removal,     in  their  growth  they 
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merely  push  aside  and  compress  adjacent  parts,  and  they  present 
no  tendency  to  ulcerate  and  bleed  unless  the  overlying  skin  or 
mucous  membrane  is  injured  from  without.  They  form  no 
attachment  to  adjacent  parts  except  as  a  result  of  accidental 
inflammation.  Although  usually  solitary,  some  of  them  may  be 
multiple  from  the  outset — for  example,  fatty,  fibrous,  and  bony 
tumours,  warts,  and  fibroid  tumours  of  the  uterus.  They  iiroduce 
no  constitutional  disturbance,  wasting,  or  cachexia.  They  only 
threaten  life  when  growing  in  the  vicinity  of  vital  organs,  and 
there  merely  in  virtue  of  their  situation.  For  example,  death 
may  result  from  an'  innocent  tumour  in  the  air-passages  causing 
suffocation,  in  the  intestine  causing  obstruction  of  the  bowels, 
or  in  the  spinal  canal  causing  pressure  on  the  cord. 

jVali(/)iant  tumours  usually  show  a  marked  departure  from 
the  normal  structure  and  arrangement  of  the  tissues  of  the 
body.  They  grow  more  rapidly  than  innocent  tumours,  and  they 
tend  to  infiltrate  their  surroundings  by  sending  out  prolongations 
or  offshoots  into  the  surrounding  tissues.  They  are  therefore 
very  liable  to  recur  after  an  operation  which  is  restricted  to  the 
removal  of  the  main  tumour.  They  are  not  encapsulated,  although 
they  may  ap]"iear  to  be  circumscribed  by  condensation  of  the 
surrounding  tissues.  They  are  rarely  multiple  at  the  outset. 
They  show  a  marked  tendency,  however,  to  .spread  to  other 
parts  of  the  body.  Fragments  of  the  parent  tumour  may  become 
separated  and  be  carried  off  in  the  lymph  or  blood-stream  and 
deposited  in  other  parts  of  the  body,  where  they  give  rise  to 
secondary  growths.  Malignant  tumours  tend  to  invade  and 
destroy  the  overlying  skin  or  mucous  membrane,  and  thus  give 
rise  to  bleeding  ulcers  ;  if  the  tumour  tissue  protrudes  througli 
the  gap  in  the  skin,  it  is  said  to  fungate.  They  may  give  rise 
to  a  condition  of  general  ill-health  or  cachexia,  the  patient 
becoming  pale,  sallow,  feverish,  and  emaciated,  probably  as  a 
result  of  chronic  poisoning  from  the  absori)tion  of  toxic  products 
from  the  tumour.  They  ultimately  destroy  life,  it  may  be  by 
their  local  effects,  .such  as  ulceration  and  ha'morrhage,  by  favour- 
ing the  entrance  of  sej^tic  infection,  by  interfering  with  the 
function  of  organs  which  are  essential  to  life,  by  cachexia,  or 
by  a  combination  of  these  effects. 

It  may  be  added  that  the  situation  of  a  malignant  tumour 
exercises  considerable  influence  on  the  rapidity,  as  well  as  on 
the  mode,  in  which  it  causes  death.  Some  cancers,  .such  as  that 
known  as  "rodent,"  show  malignant  features  which  are  entirely 
local,  while  others,  such  as  melanotic  cancer,  exhibit  a  malignancy 
characterised  Ijy  a  i-apid  generalisation    of   tumour  growths 
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throughout  the  body.  Tumours  which  are  structurally  alike  may 
show  variations  iu  malignancy,  not  only  according  to  their 
situation,  but  also  according  to  the  age  of  the  patient  and  to 
other  factors  which  are  as  yet  unknown. 

In  attempting  to  arrive  at  a  conclusion  as  to  the  innocence  or 
malignancy  of  any  tumour,  too  much  reliance  must  not  be  placed 
on  its  histological  features.  Its  situation,  rate  of  growth,  and 
other  clinical  features  must  be  taken  into  consideration.  It 
carniot  be  too  emphatically  stated  that  there  is  no  hard  and  fast 
line  between  innocent  and  malignant  growths.  There  is  an 
indefinite  transition  from  one  to  the  other,  and  some  tumours 
occu^jy  an  intermediate  position  between  the  two.  The 
possibility  of  the  transformation  of  a  benign  into  a  malignant 
tumour  must  be  admitted.  Such  a  transformation  implies  a 
change  in  the  structure  of  the  growth,  and  has  been  observed 
especially  in  fibrous  and  cartilaginous  tumours,  in  tumours  of 
the  thyroid  gland,  and  in  uterine  fibroids.  The  alteration  in 
character  may  take  place  under  the  influence  of  injury,  prolonged 
or  repeated  irritation,  incomplete  removal  of  the  benign  tumour, 
or  the  altered  physiological  conditions  of  the  tissues  which  attend 
advancing  years. 

Varieties  of  Tumours. — In  the  followng  description  tumours 
are  classified  on  an  anatomical  basis,  takin";  in  order  first  the 
connective  -  tissue  group  and  subsequently  those  which  take 
origin  in  epithelium. 

Innocent  Connective-tissue  Tumours. 

Lipoma. — A  lipoma  is  a  tumour  composed  of  fat  resembling 
that  normally  present  in  the  body.  The  commonest  variety  is 
the  .subciUaneoiis  lipoiim,  which  grows  from  the  subcutaneous  fat, 
and  forms  a  soft,  irregularly-lobulated  tumour  (Fig.  32).  The  fat 
is  arranged  in  lobules  separated  by  connective-tissue  septa  whicli 
are  continuous  with  the  cajjsule  surrounding  the  tumour,  and 
with  the  overlying  skin,  which  becomes  dimpled  or  puckered 
when  an  attempt  is  made  to  pinch  it  up.  As  the  fat  is  almost 
fluid  at  tlic  body  temperature,  apparent  fluctuation  can  usually  be 
detected  in  the  swelling.  Tliese  tumours  vary  greatly  in  size, 
occur  at  all  ages,  grow  very  slowly,  aTid,  while  generally  solitary, 
are  sometimes  multiple  and  occasionally  bilaterally  symmetrical. 
They  are  most  commonly  met  with  on  the  shoulder,  buttock,  or 
back.  In  certain  situations,  such  as  the  thigh  and  perineum, 
they  tend  to  become  pedunculated. 

A  fatty  tumour  is  to  Ijc  diagnosed  from  a  cold  abscess  and 
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from  a  cyst.  The  distinguishing  features  of  the  lipoma  are  the 
tacking  do^Ya  and  dimpling  of  the  overlying  skin,  and  the 
lobulation  of  the  tumour  which  is  recognised  when  it  is  pressed 
upon  with  the  fiat  of  the  hand. 

The  treatment  consists  in  dividing  the  skin  and  capsule  over 
tlie  tumour  and  shelling  it  out.  Care  must  be  taken  that  none 
of  the  outlying  lobules  are  detached  and  left  behind.  If  the 
overlying  skin  is  closely  adherent,  it  should  be  removed  along 
with  the  tumour. 

In  the  neck,  axilla,  pubic  region  and  elsewhere,  a  diffuse  over- 
growth of  the  subcutaneous  fat  is  sometimes  met  mth,  forming 
large  symmetrical  tumour-like  masses  commonly  known  as  a 
diffuse  lipaiua.    As  this  is  not,  strictly  speaking,  a  tumour,  the 

term  diffuse  lipomatosis  is  to  be 
preferred.  If  causing  disfigure- 
ment the  swelling  may  be  re- 
moved, but  complete  extirpation 
is  usually  'impossible,  as  the  mass 
is  not  encapsiUated  (Fig.  33). 

Lipomata  in  other  Situations. — 
The  2^eriosteal  lipoma  is  usually  of 
congenital  origin,  and  is  most  often 
met  with  in  the  hand ;  it  forms  a 
projecting  lobulated  tumour  which, 
wheu  situated  in  the  palm,  may 
resemble  a  compound  palmar  gan- 
FiG.  32.— Subcutaneous  Lipoma,  ghon.     The  subserous  lipoma  may 

arise  from  the  extra-peritoneal  fat 
in  the  posterior  abdominal  wall,  in  which  case  it  tends  to  grow 
forwards  between  the  layers  of  the  mesentery  and  to  give  rise  to 
a  large  abdominal  tumour;  or  it  may  grow  from  the  extra- 
peritoneal fat  in  the  anterior  abdominal  wall  and  protrude  from 
one  of  the  normal  openings  or  through  an  abnormal  opening  in 
the  parietes,  constituting  -a  fatty  hernia.  Suhsynovial  lipomata 
grow  from  the  fat  surrounding  the  synovial  membrane  of  a  joint, 
and  may  project  into  its  interior  and  give  rise  to  the  symptoms 
of  loose  body.  Lipomata  are  also  met  with  growing  from  the 
adipose  connective  tissue  betiveen  or  in  the  substance  of  vimcles, 
and  A\'heu  situated  beneath  the  deep  fascia  the  characteristic 
signs  are  obscured  and  a  diflerential  diagnosis  may  be  difficult 
or  impossible. 

Chondroma. — A  chondroma  is  a  tumour  mainly  composed  of 
hyaline  cartilage.  Processes  of  vascular  connective  tissue  pass 
in  between  the  nodules  of  cartilage  composing  the  tumour  from 
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the  fibrous  capsule  which  surrounds  it.  On  section  it  is  usually 
of  a  greyish-blue  colour  and  semi-translucent.  The  tumour  is 
firm  and  elastic  in  consistence,  but  certain  portions  may  be  as 
hard  as  bone  from  calcification  or  ossification,  while  other  portions 
may  be  soft  and  fluctuating  as  a  result  of  myxomatous  degenera- 
tion and  liquefaction.  These  tumours  grow  slowly  and  painlessly, 
and  in  the  course  of  their  growth  may  surround  nerves  and 
arteries  mthout  injuring  them  (Fig.  200).  They  may  cause 
a  deep  hollow  in  the  bone  from  which  they  originate.  All 
intermediate  forms  between  the  innocent  chondroma  and  the 


Fi(i.  33. — Difl'use  Lipomatosis  of  Neck. 

malignant  chondro- sarcoma  are  met  with.  Chondromata  may 
occur  in  a  nmltiple  form,  especially  in  relation  to  the  phalanges 
and  metacarpal  bones  (Fig.  199).  When  growing  in  the  inte- 
rior of  a  bone  a  chondroma  causes  a  spindle-shaped  enlarge- 
ment of  its  shaft,  which  in  the  case  of  a  phalanx  or  metacarpal 
bone  may  resemble  a  tuberculous  or  syiihiiitic  dactylitis. 

Treatment. — In  those  projecting  from  the  surface  of  a  bone, 
liotli  the  tumour  and  its  ca]jsule  should  be  removed.  If  in  the 
interior,  a  .sufficient  amount  of  the  cortex  should  be  removed  to 
allow  of  the  tumour  being  scraped  out,  and  care  must  be  taken 
that  no  nodules  of  cartilage  are  left  behind.  In  multiple 
chondromata  of  the  hand,  when  the  finger.s  are  crippled  and 
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useless,  the  question  of  amputation  may  have  to  be  considered. 
AVheu  a  cartilaginous  tumour  takes  on  active  growth,  it  must  be 
ti'eated  as  malignant. 

The  chondromata  which  are  met  with  at  the  ends  of  tlie 
long  bones  in  children  and  young  adults  form  a  group  by 
themselves.  They  are  usually  related  to  the  epiphysial  cartilage, 
aud  it  was  first  suggested  by  Virchow  that  they  take  origin 
from  unaltered  islands  of  cartilage  in  the  interior  of  the  bone 
which  have  uot  been  used  up  in  the  process  of  ossification. 
They  are  believed  to  occur  more  frequently  iu  those  who  have 
suffered  from  rickets  in  early  life.  They  tend  to  undergo 
ossification  concurrently  with  the  epiphysial  cartilage  from 
which  they  take  origin,  and  thus  constitute  what  are  known  as 
cartilaginous  exostoses.  These  are  sometimes  met  with  in  a 
multiple  form,  and  may  occur  in  several  generations  of  the  same 
family. 

Tumours  in  the  parotid,  submaxillary  gland,  or  testicle  are 
often  of  the  nature  of  choudro-sarcomata. 

Osteoma. — An  osteoma  is  a  tumour  composed  of  bony  tissue 
and  originating  from  the  skeleton.  Two  varieties  are  recognised 
— the  spongy  or  cancellous  and  the  ivory  or  compact.  The 
common  spongy  or  cancellous  osteoma  is  really  an  ossified 
chondroma,  and  is  chiefly  met  with  at  the  ends  of  the  long 
bones  of  the  limbs.  From  the  fact  that  it  projects  from  the 
surface  of  the  bone  it  is  often  spoken  of  as  an  exostosis.  It 
grows  very  slowly,  and  rarely  causes  any  discomfort  unless  it 
presses  upon  a  nerve  trunk,  The  Kontgen  rays  may  be  of 
assistance  in  diagnosis.  Operative  interference  is  only  indicated 
when  the  tumour  is  giving  rise  to  inconvenience.  It  is  then 
lemoved,  its  base  or  neck  being  divided  by  means  of  the  chisel. 

The  bony  outgrowth  from  the  terminal  phalanx  of  the  great 
toe — known  as  the  subungual  exostosis — is  described  elsewhere. 

The  ivory  or  comjxict  osteoma  is  composed  of  dense,  compact 
l)one,  and  usually  grows  from  the  bones  of  the  skull.  It  is 
usually  sessile  aud  solitary,  and  may  grow  into  the  interior  of 
the  skull,  into  the  frontal  sinus,  into  the  cavity  of  the  orbit 
or  nose,  or  may  fill  up  the  external  auditory  meatus. 

Bony  formations  sometimes  occur  in  muscles  and  tendons, 
especially  at  their  points  of  attachment  to  the  skeleton,  and  arc 
described  with  the  diseases  of  muscles. 

Odontoma. — An  odontoma  is  a  tumour  composed  of  dental 
tissues  in  varying  proi)ortions  and  difl'erent  degrees  of  develop- 
ment, arising  from  teeth-germs  or  from  teeth  still  in  process  of 
growth  (Bland  ISutton).    Odontomata  resemble  teeth  in  so  far 
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that  during  their  development  they  remain  hidden  behjw  the 
mucous  membrane  and  give  little  or  no  evidence  of  their 
existence.  There  then  succeeds,  usually  between  the  twentieth 
and  twenty-fifth  years,  an  eruptive  stage,  which  is  often  attended 
with  suppuration,  and  this  may  be  the  means  of  drawing- 
attention  to  the  tumour.  Following  Bland  Sutton,  we  may 
distinguish  several  varieties  of  odontoma  according  to  the  part 
of  the  tooth-germ  concerned  in  their  formation. 

Epithelial  odontomata  are  derived  from  persistent  portions  of 
the  epithelium  of  the  enamel  organ,  and  constitute  multilocular 
cystic  tumours  which  are  chiefly  met  with  in  the  lower  jaw. 
The  cystic  spaces  of  the  tumour  contain  a  brownish  glairy  fluid. 
These  tumours  have  been  described  by  Eve  as  multilocular  cystic 
epithelial  tumom's  of  the  jaw. 

The  follicular  odontoma,  formerly  known  as  a  dentigerous 
cyst,  is  derived  from  the  distension  of  a  tooth  follicle.  It  con- 
stitutes a  cyst  which  contains  a  viscid  fluid,  and  an  imperfectly- 
formed  tooth  is  often  found  embedded  in  its  wall.  The  cyst 
usually  forms  in  relation  to  one  of  the  [)ermanent  molars,  and 
may  attain  considerable  dimensions. 

The.  fibrous  odontoma  is  the  result  of  an  overgrowth  of  the 
fibrous  tissue  surrounding  the  tooth  sac,  w^hich  encapsulates  the 
tooth  and  prevents  its  eruption.  The  thickened  tooth  sac  is 
usually  mistaken  for  a  fibrous  tumour  until  after  removal  the 
tooth  is  recognised  in  its  interior. 

Composite  Odontomata. — This  is  a  convenient  term  to  apply  to 
certain  hard  dental  tumours  which  are  met  with  in  the  jaws,  and 
consist  of  enamel,  dentine,  and  cement.  They  are  to  be  regarded 
as  being  derived  from  an  abnormal  growth  of  all  the  elements 
of  a  tooth  germ,  or  of  two  or  more  tooth  germs,  indiscriminately 
fused  with  one  another.  They  may  appear  in  childhood,  and 
form  smooth,  unyielding  tumours,  often  of  considerable  size, 
rejilacing  the  corresponding  permanent  teeth.  Many  examples 
of  this  variety  of  odontoma,  which  have  been  removed  from  the 
nasal  cavities  or  from  the  antrum,  have  been  erroneously  re- 
garded as  osteoinata.  They  may  cause  a  jjurulent  discharge,  and 
in  some  cases  have  been  spontaneously  extruded  aftei-  sloughing 
of  the  overlying  soft  parts. 

On  section,  the  tumour  is  usually  laminated,  and  is  seen  to 
consi.st  mainly  of  dentine  with  a  partial  covering  of  enamel  and 
cement. 

Dinfjvosis. — Odontomata  ar(!  often  only  diagnosed  after 
operation.  When  attended  witli  suppuration  the  condition  has 
l)ceii  mistaken  for  disease  of  the  bone.    I'ibrous  otiontomata 
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have  been  mistaken  for  sarcomata,  and  portions  of  the  jaw 
removed  unnecessarily.  Any  circumscribed  tumour  of  the  jaw, 
particularly  when  met  with  in  a  young  adult,  should  suggest  an 
odontoma. 

Treatment. — The  solid  varieties  of  odontoma  can  usually  be 
shelled  out  after  dividing  the  overlying  soft  parts.  •  In  the 
follicular  variety,  it  is  usually  sufhcient  to  excise  a  portion  of  the 
wall,  scrape  out  the  interior,  and  remove  the  tooth  if  it  be  present. 
The  cavity  is  then  packed  with  gauze,  and  allowed  to  heal  from 
the  bottom. 

Fibroma. — A  fibroma  is  a  tumour  composed  of  fibrous 
connective  tissue.  A  distinction  may  be  made  between  the  soft 
fibrovui,  which  is  comparatively  rich  in  cells  and  blood-vessels, 
and  in  which  the  fibres  are  arranged  loosely ;  and  the  hard 
fibroma,  which  is  almost  entirely  composed  of  closely-packed 
bundles  of  fibres  often  arranged  in  a  concentric  fashion  around 
the  blood-vessels.  The  cut  surface  of  the  soft  fibroma  presents 
a  pinkish-white,  fieshy  appearance  resembling  the  slowly-growing 
forms  of  sarcoma ;  while  that  of  a  hard  fibroma  presents  a  dry, 
glistening  appearance,  aptly  compared  to  watered  silk.  The  soft 
variety  grows  much  more  rapidly  than  the  hard.  In  certain 
fibromata — in  those,  for  example,  which  grow  from  the  periosteum 
of  the  base  of  the  skull  and  project  into  the  naso-pharynx — the 
blood-vessels  are  dilated  into  sinuses  and  have  no  proper  sheaths. 
They  therefore  tend  to  remain  open  when  divided  and  to  bleed 
furiously.  Transition  forms  between  soft  fibromata  and  sarco- 
mata are  met  with,  so  that  in  operating  for  their  removal  it  is 
safer  to  take  away  the  capsule  along  with  the  tumour. 

The  skin  is  one  of  the  favourite  seats  of  fibromata, — especially 
the  skin  of  the  buttock, — and  they  may  occur  in  a  multiple  form. 
They  are  also  met  with  in  the  subcutaneous  and  intermuscular 
cellular  tissue  ;  and  in  the  abdominal  wall,  where  they  sometimes 
attain  considerable  dimensions.  The  fibrous  overgro'wths  in  the 
skin  known  as  keloid,  and  molluscum  fibrosum,  and  those  met 
with  in  the  sheaths  of  nerves,  are  described  elsewhere.  Fibroid 
tumours  of  the  uterus  are  described  with  niyomata. 

Myxoma. — A  myxoma  is  composed  of  tissue  similar  to  that 
found  in  the  ambilical  cord.  The  tumour  is  characterised  by  its 
soft,  gelatinous,  semifluid  consistence.  The  i)ure  myxoma  is  ex- 
tremely rare,  and  occurring,  as  it  does,  chiefly  in  the  subcutaneous 
and  intermuscular  connective  tissue,  it  resembles  clinically  the 
lipoma.  Myxomatous  tissue  is,  however,  frequently  found  in 
other  connective-tissue  tumours  as  a  result  of  myxomatous  de- 
generation.   This  is  specially  observed  in  cartilaginous  tumours 
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and  iu  sarcomata.  Myxomatous  tissue  is  usually  a  prominent 
constituent  of  the  "innocent  parotid  tumour."  Mucous  polypi 
of  the  nose,  which  are  often  described  as  myxomata,  are  merely 
pendulous  processes  of  osdematous  mucous  membrane. 

Myeloma. — A  myeloma  is  a  tumour  composed  of  tissue 
resembling  the  red  marrow  of  bone.  It  consists  of  large 
nuiltinuclear  giant  cells  surrounded  by  round  and  sjjindle  cells. 
The  cut  surface  of  the  tumour  usually  presents  a  deeii  red  or 
maroon  colour.  While  occasionally  met  mth  in  tendon  sheaths 
and  burs£e,  the  myeloma  occurs  most  frequently  in  the  cancellous 
tissue  at  the  ends  of  the  long- 
bones  (Fig.  201).  Although 
formerly  classified  with  the 
sarcomata,  it  is  quite  the  ex- 
ception for  a  myeloma  to  pre- 
sent malignant  features,  and  it 
can  usually  be  extirpated  by 
local  measures  mthout  fear  of 
recurrence.  The  method  of 
removal  varies  with  its  situation 
and  is  considered  elsewhere. 

Myoma.  —  A  myoma  is  a 
tumour  composed  of  non-striped 
muscle  fibres.  Pure  myomata 
are  very  rare.  They  are  met 
with  in  organs  possessed  of 
non-strijied  muscle,  such  as  the 
stomach,  intestine,  urinary 
liladder,  and  prostate ;  in  the 
uterus,  which  is  the  most  com- 
mon situation  for  these  tumours, 
as  they  contain  a  considerable  admixture  of  fibrous  tissue,  they 
are  known  an  fihnnds  ov  fihro-myonvUa  (Fig.  .34).  They  present 
on  section  a  fasciculated  apjiearance  which  may  resemble  that  of 
f  a  section  of  balls  of  cotton.  They  are  encapsulated  and  vascular 
tumours,  and  tliey  frequently  attain  a  large  .size.  They  may  be 
single  or  multiple.  While  they  may  occasion  neither  incorweni- 
ence  nor  suffering,  they  frecpiently  give  rise  to  profuse  h;umor- 
rhage  from  the  uterus,  and  they  may  cause  serious  symptoms 
by  pressing  injuriously  on  the  ureters  or  intestine,  or  by 
comi)licating  jji-egnancy  and  parturition. 

The  Rkabdoniyoma  is  an  extremely  rare  form  of  tumour  met 
with  in  the  kidney,  uterus,  and  testicle.  It  contains  striped 
muscle  fibres,  and  is  supiiosed  to  originate  fi'oni  a  residue  of 


Kiu.  34. — Fibro-myoina  of  Uterus. 

(.\ii!itoiiiical  Museum  of  the  Univer-sity  of 
Edinburgh.) 
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muscular  tissue  which  has  become  sequestrated  during  develop- 
ment. 

Glioma. — A  glioma  is  a  tumour  composed  of  neuroglia.  It 
is  met  with  exckisively  in  the  central  nervous  system,  retina,  and 
optic  nerve.  It  is  a  slowly-growing,  soft,  ill-defined  tumom- 
which  displaces  the  adjacent  nerve  centres  and  nerve  tracts,  and 
is  liable  to  become  the  seat  of  htemorrhage  and  to  give  rise  to 
pressure  symptoms.  The  glioma  of  the  retina  tends  to  grow 
into  the  vitreous  humour  and  to  perforate  the  globe.  It  is 
usually  of  the  nature  of  a  glio-sarcoma  and  is  higlily  malignant. 

Aoigioma,  lympliangionui,  neuroma,  and  lymphoma  are 
described  with  the  diseases  of  the  individual  tissues. 

Malignant  Connective-tissue  Tumoues — Sarcomata. 

The  term  sarcoma  is  applied  to  any  connective-tissue  tumour 
which  exhibits  malignant  characters.  The  essential  structural 
feature  is  the  predominance  of  the  cellular  elements  over  the 
intercellular  substance  or  stroma,  so  that  a  sarcoma  resembles  the 
connective  tissue  of  the  embryo.  The  typical  sarcoma  consists 
chiefly  of  immature  or  embryonic  connective  tissue.  ^Tiile  these 
tumours  may  grow  from  any  of  the  connective  tissues  of  the 
body  they  originate  most  frequently  from  fascia,  intermuscular 
connective  tissue,  jjeriosteum,  bone -marrow,  and  skin.  They 
form  rounded  or  nodulated  tumours  which  appear  to  be 
encapsulated,  but  the  cajmile  merely  consists  of  the  con  - 
densed  surrounding  tissues  which  usually  contain  sarcomatous 
elements,  because  of  the  tendency  of  the  cells  of  the  tumour  to 
infiltrate  the  adjacent  tissues.  The  consistence  of  the  tumour 
depends  on  the  nature  and  amount  of  the  stroma,  and  on  the 
presence  of  degenerative  changes.  The  softer  medullary  forms 
of  sarcoma  are  composed  almost  exclusively  of  cells ;  while  the 
harder  forms — such  as  the  fibro-,  chondro-  and  osteo-sarcoma — 
are  provided  with  an  abundant  stroma  and  are  relatively  poor  in 
cells.  Degenerative  changes  may  produce  areas  of  softening  or 
liquefaction  which  form  cystic  cavities  in  the  interior  of  the 
tumour.  The  colour  depends  on  the  amount  of  blood  in  the 
tumour  and  on  the  results  of  degeneration.  The  blood-vessels 
constitute  a  prominent  feature  in  sarcomata,  and  although  some- 
times possessed  of  a  definite  wall,  they  are  usually  represented  by 
mere  chinks  or  spaces  between  the  cells  of  the  tumour.  This 
peculiarity  accounts  for  the  facility  with  which  hi^morrhage 
takes  place  into  the  substance  of  the  tumour,  the  pei'sistence  of 
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the  bleeding  when  the  tumour  is  incised  or  ulcerates  through 
the  skin,  and  the  readiness  with  which  the  sarcomatous  cells 
may  be  carried  ofl"  into  the  circulating  blood.  Sarcomata  are 
devoid  of  lymphatics,  and  unless  originating  in  lymphatic 
structures — for  example,  in  the  tonsil — they  rarely  infect  the 
lymphatic  glands.  Sarcomata  usually  infect  distant  parts 
through  the  blood-stream.  Minute  portions  of  the  tumour 
grow  into  the  small  veins,  and  becoming  detached,  are  trans- 
ported by  the  blood  current  to  distant  organs,  where  they  are 
arrested  in  the  capillaries  and  give  rise  to  independent  second- 
ary growths.  These  are  most  frequently  situated  in  the  lungs, 
except  when  the  primary  growth  lies  \nthin  the  territory  of 
the  portal  circulation,  in  which  case  they  occur  in  the  liver.  The 
secondary  growths  closely  resemble  the  parent  tumour.  Sar- 
coma may  invade  an  adjacent  vein  on  such  a  scale  that  if  the 
invading  portion  become  detached  it  may  constitute  a  dangerous 
embolus.  This  may  be  observed  in  renal  sarcoma,  the  growth 
taking  place  along  the  renal  vein  until  it  projects  into  the 
inferior  vena  cava. 

In  their  growth  sarcomata  compress  and  destroy  neighbouring 
parts,  surround  vessels  and  nerves,  and  may  lead  to  destruction 
of  the  skin,  either  by  invading  it  or  more  commonly  by  causing 
sloughing  from  pressure.  Once  the  skin  is  broken  the  tumour 
fungates  through  the  opening.  Inflammatory  and  suppurative 
changes  may  take  place  in  sarcomata  as  a  result  of  pyogenic 
infection.  They  vary  very  much  in  malignancy,  especially  as 
regards  rapidity  of  growth  and  capacity  for  dissemination. 
Certain  of  them,  such  as  the  so-called  "recurrent  fibroid  of 
Paget,"  grow  comparatively  slowly,  and  are  only  malignant  in 
the  sense  that  they  tend  to  recur  after  removal.  Others,  again, 
— especially  the  more  cellular  tumours, — grow  with  extreme 
rapidity,  and  are  early  dis.seminated  throughout  the  body,  re- 
sembling in  these  respects  the  most  malignant  forms  of  cancer. 
Sarcomata  occur  at  all  ages.  They  arc  usually  solitary  in  the 
first  instance,  although  it  is  stated  that  primary  nudtiple  growths 
are  occasionally  met  with  in  the  skin  and  in  the  bone.s. 

.Many  varieties  of  sarcomata  are  recognised  according  to  the 
structural  peculiarities  of  the  growth.  Thus,  according  to  the 
size  and  character  of  the  cells,  we  have  the  small  round-celled  and 
the  largo  round-celled  sarcomata,  the  small  and  large  i^pindle- 
celled,  sarcomata,  the  cjidiit-ci'lled  and  the  mired-celled  sarcomata. 
The  lympho  -  sarcoma  presents  a  structure  similar  to  that  of 
lymph  follicular  tisstic,  and  the  alveolar  mrcoDia  an  arrangement 
of  cells  in  alveoli  resembling  that  seen  in  cancels.    When  there 
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is  a  considerable  amount  of  intercellular  fibrous  tissue  the 
tumour  is  called  a  fibrosarcoma. 

The  term  endothelioma  or  lymphangio- sarcoma  is  applied 
when  the  cells  of  the  tumour  are  derived  from  the  endothelium 
of  lymphatic  spaces  and  vessels.  The  angio-sarcomata  are  those 
in  which  the  walls  of  the  blood-vessels  play  a  prominent  part  in 
the  structure -of  the  tumour.  They  are  sometimes  derived  from 
innocent  angiomata,  and  they  may  be  so  vascular  as  to  pulsate 
like  an  aneurysm  and  to  yield  a  blo'W'ing  murmur  on  auscultation. 
The  glio-sarconia,  myxosarcoma,  chondrosarcoma.,  and  viyo- 
sarcoma  are  mixed  forms  which  usually  develop  in  already-existing 
innocent  tumours.  The  osteosarcoma  is  cliaracterised  by  the 
formation  in  the  tumour  of  true  bone  by  a  process  of  ossification, 
the  medullary  spaces  being  occupied  by  sarcomatous  cells  in 
place  of  marrow.  The  osteoid  sarcoma  is  characterised  by  the 
formation  of  a  tissue  resembling  bone  but  deficient  in  lime  salts, 
and  the  petrifying  sarcoma  by  the  formation  of  calcified  areas  in 
the  stroma.  These  varieties,  although  chiefly  met  with  in  the 
skeleton,  may  occur  in  the  soft  tissues  such  as  muscle,  and  in 
such  organs  as  the  mamma.  The  pigmented  varieties  include  the 
chloroma,  which  is  of  a  light  green  colour,  and  the  melanotic 
sarcoma,  which  is  brown  or  black.  The  psammoma  is  a  sarcoma 
attended  with  the  formation  of  a  material  resembling  sand,  and 
is  chiefly  met  with  in  the  membranes  of  the  brain. 

Diagnosis  of  Sarconm. — Sarcomata  are  to  be  difl"erentiated 
from  inflammatory  swellings  such  as  result  from  tubercle  and 
syphilis,  from  innocent  tumours,  and  from  cancers.  The  points 
on  which  the  diagnosis  is  founded  are  discussed  with  the 
different  tissues  and  organs. 

Treatment. — The  removal  of  the  tumour  by  ojaeration  is  the 
only  satisfactory  method  of  treatment,  but  in  order  to  be 
successful  it  must  be  undertaken  before  regional  or  general 
dissemination  has  taken  place.  It  is  absolutely  essential  to 
remove  a  considerable  area  of  healthy  tissue  beyond  the 
apparent  margin  of  the  growth.  In  tumours  which  approach 
the  surface  of  the  body,  the  overlying  skin  should  also  be 
removed.  If  it  is  impossible  to  remove  the  tumour  completely, 
or  if  there  is  already  evidence  of  secondary  growths,  it  is  better 
to  abstain  from  operative  interference  unless  there  are  sj^ecial 
indications  to  be  fulfilled — such  as  the  relief  of  pain  or  the 
arrest  of  htemorrhage. 

In  inoperable  cases  recourse  has  been  had  to  the  injection  of 
the  toxins  of  the  strejitococcus  of  erysipelas.  This  treatment  is 
based  on  the  fact  that  an  intercurrent  attack  of  erysipelas  has 
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occasionally  resulted  in  the  disappearance  of  a  sarcoma.  Coley's 
tiuid,  which  consists  of  a  sterilised  culture  of  the  streptococcus 
of  erysipelas  and  the  bacillus  prodigiosus,  is  the  injection  usually 
einjjloyed.  The  two  organisms  are  grown  together  and  the 
cultui'e  is  then  sterilised  by  heat.  A  dose,  which  varies  in 
amount  with  the  virulence  of  the  culture  employed,  is  injected 
every  second  day  or  so  into  the  subcutaneous  tissue  at  a  little 
distance  from  the  tumour.  Each  injection  is  followed  by  a 
reaction  attended  with  fever,  nausea,  and  pain ;  the  treatment 
is  in  consequence  very  distressing  to  the  patient.  In  successful 
cases,  the  tumour  decreases  in  size,  becomes  less  painful,  and 
may  eventually  disappear.  This  result  has  been  obtained  in 
16  per  cent,  of  the  cases  subjected  to  the  treatment,  the 
best  results  being  obtained  in  spindle-celled  tumours  (Coley). 
The  effect  of  the  toxins  is  to  cause  degeneration  of  the  cellular 
elements  of  the  growth  which  then  become  absorbed.  Inflamma- 
tion and  sloughing,  when  they  occur,  are  septic  complications 
which  ought  to  be  avoided.  Should  no  improvement  manifest 
itself  after  a  three  weeks'  course  of  the  treatment,  it  should  be 
abandoned.  Encouraging  results  in  inoperable  cases  have  also 
been  obtained  by  the  use  of  the  Riintgen  rays. 

Epithelial  Tumoues. 

In  the  tumours  of  this  class  an  excessive  and  erratic  growth 
of  epithelium  constitutes  the  essential  and  distinguishing  feature. 
The  innocent  forms  are  the  papilloma  and  the  adenoma ;  while 
the  malignant  forms  are  the  carcinomata  or  cancel's. 

Papilloma. — Papillomata  are  tumours  which  project  from  a 
cutaneous  or  mucous  surface,  and  consist  of  a  central  axis  of 
va.scular  fibrous  tissue  with  a  covering  of  epithelium,  which 
resem]>lc.s  that  of  the  surface  from  which  the  tumour  grows.  In 
the  papillomata  of  the  skin — commonly  known  as  ivarU — the 
covering  consists  of  epidermis ;  in  tho.se  growing  from  mucous 
membranes  it  consists  of  the  surface  epithelium.  When  the 
.surface  epithelium  projects  as  filiform  processes,  the  tumour  is 
called  a  vUlon.!^  papillomd.,  the  best-known  example  of  which  is 
met  witli  in  the  urinary  bladder.  Papillomatous  growths  are 
also  met  with  in  the  larynx,  in  the  ducts  of  the  breast— the  so- 
called  duct  papilloma— and  in  the  interior  of  certain  cystic 
tumom-s  of  the  breast  and  of  the  ovary.  Although  i)apillnmata 
are  innocent,  when  subjected  to  irritation  they  may  become  the 
starting-point  of  cancer.    The  clinical  features  and  treatment  of 
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the  varioi;s  forms  of  papillomata  are  considered  under  the 
individual  tissues  and  organs. 

Adenoma. — An  adenoma  is  a  tumour  constructed  on  the  type 
of,  and  growing  in  connection  with,  a  secreting  gland.  Tn  the 
substance  of  such  glands  as  the  mamma,  parotid,  thyroid,  and 
prostate,  adenomata  are  met  with  as  encapsulated  tumours. 
When  they  originate  from  the  glands  of  the  skin  or  of  a  mucous 
membrane,  they  tend  to  project  from  the  surface,  and  sometimes 
form  pedunculated  tumours  or  polypi. 

Adenomata  may  be  single  or  multiple,  and  they  vary  in  size 
from  a  pea  to  an  adult  human  head.  The  tumour  is  seldom 
composed  entirely  of  gland  tissue.  It  usually  contains  a 
considerable  proportion  of  fibrous  tissue,  and  is  called  a  fihro- 
adenoma.  When  it  contains  myxomatous  tissue  it  is  called 
a  myxo-adenoma,  and  when  the  gland  spaces  of  the  tumour 
become  distended  with  accumulated  secretion,  a  cystic  adenoma^ 
the  best  examples  of  which  are  met  with  in  the  mamma  and 
ovary.  A  characteristic  feature  of  the  cystic  variety  is  the 
tendency  the  tumour  tissue  exhibits  to  project  into  the  interior 
of  the  cysts,  constitutiug  what  are  known  as  intra-cystic  growths. 
They  are  essentially  innocent,  and  when  removed  by  opera- 
tion show  no  tendency  to  recur.  At  the  same  time,  transition 
forms  between  adenoma  and  carcinoma  are  met  with,  especially 
in  the  intestine,  and  these  should  be  treated  on  the  same  lines 
as  cancer. 

Cabcinomata  or  Cancers. 

A  cancer  is  a  malignant  tumour  which  originates  in  epithelium. 
The  cells  which  form  the  essential  constituent  of  a  cancer  are 
derived  by  proliferation  from  already-existing  epithelium,  and 
they  invade  the  sub-epithelial  connective  tissue  in  the  form  of 
simple  or  branching  colunuis.  These  columns  are  enclosed  in 
spaces — termed  alveoli — which  are  [)robably  dilated  lymphatic 
spaces,  and  which  communicate  freely  with  the  lymphatic 
vessels.  The  cells  composing  the  columns  and  filling  the  alveoli 
vary  with  the  character  of  the  epithelium  in  which  the  cancer 
originates.  The  malignancy  of  cancer  depends  on  this  capacity 
of  the  epithelium  of  invading  the  tissues  in  its  neighbourhood, 
and  on  the  capacity  of  the  cells,  when  transported  elsewhere  by 
the  lymph  or  blood-stream,  of  giving  rise  to  secondary  growths. 

Cancer  may  arise  on  any  surface  covered  by  epithelium  or 
in  any  of  the  secreting  glands  of  the  body,  l)ut  it  is  much  more 
connnon  in  some  situations  than  in  others.    It  is  very  frequently 
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met  with,  for  example,  iu  the  skin,  in  certain  portions  of  the 
alimentary  canal,  in  the  breast,  the  uterus,  and  the  external 
genitals ;  less  frequently  in  the  gall-bladder,  larynx,  thyroid, 
prostate,  kidney,  and  urinary  bladder. 

A  cancer  may  appear  as  a  papillary  growth  from  a  mucous 
or  a  skin  sui-face,  as  an  imperfectly-circumscribed  nodule  in 
the  substance  of  an  organ,  or  as  a  difi'use  thickening  of 
tubular  structures  such  as  the  intestine  or  stomach.  The 
absence  of  detinition  in  cancerous  tumours  explains  the  difficulty 
in  completely  removing  them  by  surgical  measures,  and  has  led 
to  the  practice  of  complete  extirpation  of  cancerous  organs 
wherever  this  is  possible.  The  boundaries  of  the  affected  organ 
are,  moreover,  frequently  transgressed,  and  the  epithelial  infiltra- 
tion attacks  the  surrounding  parts.  In  cancer  of  the  breast,  for 
example,  the  disease  often  extends  to  the  adjacent  skin,  fat,  and 
muscle  ;  in  cancer  of  the  lip  or  tongue,  to  the  lower  jaw  ;  in 
cancer  of  the  uterus  or  intestine,  to  the  investing  peritoneum. 
In  addition  to  its  tendency  to  infiltrate  adjacent  tissues  and 
organs,  cancer  is  also  liable  to  give  rise  to  secondary  growths. 
These  are  most  often  met  with  in  the  nearest  lymphatic  glands  : 
tho.se  in  the  neck,  for  example,  becoming  infected  from  cancer 
of  the  li}),  tongue,  or  throat ;  those  in  the  axilla,  from  cancer  in 
the  breast ;  those  along  the  curvatures  of  the  stomach,  in  cancer 
of  the  pylorus  ;  and  those  in  the  groin,  from  cancer  of  the  external 
genitals.  In  lymphatic  vessels  the  cancer  cells  may  merely 
accumulate  so  as  to  fill  the  lumen  and  give  rise  to  indurated 
cords,  or  they  may  proliferate  and  give  rise  to  .secondary  nodules 
along  the  course  of  the  vessels.  AVhen  the  lymphatic  network 
in  the  skin  is  diffusely  infected  the  appearance  is  either  that 
of  a  multitude  of  secondary  nodules,  or  of  a  diffuse  thickening 
.so  that  the  skin  conies  to  resemble  coarse  leather.  On  the 
wall  of  the  chest  this  condition  is  known  as  cancer  en  ruirasse. 
Although  the  cancer  cells  very  constantly  attack  the  walls  of 
the  adjacent  veins  and  spread  into  tlieir  interior  at  an  early 
period,  secondary  growths  due  to  dissemination  liy  the  blood- 
stream rarely  show  themselves  clinically  until  late  in  the  course 
of  the  di.sea.se.  It  is  probable  that  many  of  the  cancer  cells 
which  are  carried  away  in  the  blood  or  lymph  stream  undergo 
necrosis  and  fail  to  give  rise  to  secondary  growths.  Secondary 
growths  present  a  faithful  reproduction  of  the  structure  of  the 
primary  tumour.  Ai)art  from  the  lymphatic  glands,  the  chief 
.seats  (jf  secondary  growths  are  the  liver,  Kings,  serous  membranes, 
aiul  bone  marrow. 

The  tnmoni-  ti.Hsue  may  undergo  necrosis,  and  when  the 
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overlying  skin  or  mucous  membrane  gives  way  an  ulcer  is 
formed.  The  margins  of  a  canceroiiit  nicer  are  made  up  of 
tumour  tissue  which  has  not  broken  down.  They  are  irregular, 
usually  nodularly  thickened  or  indurated  ;  sometimes  they  are 
raised  and  crater-like.  The  floor  of  the  ulcer  is  smooth  and 
glazed  or  occupied  by  necrosed  tissue,  and  the  discharge  is  watery 
and  blood-stained,  and  as  the  result  of  putrefactive  changes  may 
become  offensive.  Htemorrhage  is  rarely  a  prominent  feature, 
but  the  dischai'ge  of  blood  may  constitute  a  symptom  of  con- 
siderable importance  in  cancer  of  internal  organs. 

Regarding  the  causes  of  cancer,  much  attention  has  been 
directed  in  recent  years  to  its  possible  origin  from  infection 
with  micro-jJarasites.  Although  there  are  many  facts  in  favour 
of  this  theory,  nothing  conclusive  has  as  yet  been  proved 
regarding  it.  There  are  a  number  of  conditions  which  favour 
the  development  of  cancer,  such  as  inheritance,  age,  environ- 
ment, prolonged  irritation,  and  many  others.  These  cannot, 
however,  be  regarded  as  essential  causes  of  cancer ;  some  other 
factor  would  appear  to  be  required,  but  what  that  factor  is  still 
remains  unknown. 

The  2^'ognosis  largely  depends  on  the  particular  variety  of 
cancer  and  on  its  situation.  Certain  varieties — such  as  the 
atrophic  cancer  of  the  breast  which  occurs  in  old  people,  and 
certain  forms  of  cancer  in  the  rectum — are  so  indolent  in  their 
progress  that  they  can  scarcely  be  said  to  shorten  life  ;  while 
others — such  as  the  softer  varieties  of  mammary  cancer  occurring 
in  young  women — are  among  the  most  malignant  of  tumours. 
The  mode  in  which  cancer  causes  death  depends  to  a  large 
extent  upon  the  situation  of  the  tumour.  In  the  gullet  or 
stomach,  for  examjDle,  it  usually  causes  death  by  starvation  ; 
in  the  larynx  or  thyroid,  by  suffocation  ;  in  the  intestine,  by 
obstruction  of  the  bowels ;  in  the  uterus,  prostate,  and  bladder, 
by  htemorrhage,  or  by  implication  of  the  ureters  and  kidneys. 
Independently  of  their  situation,  however,  those  tumours  fre- 
quently cause  death  by  giving  rise  to  a  progressive  impairment 
of  health  known  as  the  cancerous  cachexia,  a  condition  which 
is  due  to  the  continued  absorption  of  poisonous  products  from 
the  tumour.  The  patient  loses  appetite,  becomes  emaciated, 
pale,  and  feverish,  and  gradually  Icses  strength  until  he  dies, 
apparently  from  exhaustion. 

Treatment. — The  only  treatment  of  cancer  that  affords  a 
prospect  of  cure  is  removal  by  surgical  measures.  "  If  carcino- 
matous disease  is  to  be  rooted  out,  its  mode  of  spread  by  means 
of  the  lymphatic  vessels  must  be  borne  in  mind,  and  as  this 
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occurs  at  an  early  stage,  and  is  not  evident  on  examination, 
a  very  wide  area  must  be  included  in  the  operation.  The  organ 
from  which  the  original  growth  springs  should,  if  practicable, 
be  altogether  removed,  because  its  lymphatic  vessels  generally 
communicate  freely  with  each  other,  and  secondary  deposits  have 
probably  already  taken  place  in  various  parts  of  it.  In  addition, 
the  nearest  chain  of  lymphatic  glands  must  also  be  removed, 
even  though  they  may  not  be  noticeably  enlarged,  and  in  some 
case.s — in  cancer  of  the  breast,  for  example — the  intervening 
lymphatic  vessels  should  be  removed  at  the  same  time  "  (Watson- 
Cheyne). 

Varieties  of  Cancer. 

Different  varieties  of  cancer  are  distinguished  according  to 
the  character  and  arrangement  of  the  epithelial  cells  concerned 
in  their  formation. 

The  squamous  epithelial  cancer  or  epithelioma  originates  from 
surfaces  covered  by  squamous  epithelium,  such  as  the  .skin,  and 
the  mucous  membrane  of  the  mouth  and  gullet,  larynx,  bladder, 
and  external  genitals.  The  epithelial  columns  which  constitute 
the  cancer  retain  the  characters  of  squamous  epithelium,  and 
being  confined  within  the  lymphatic  sj)aces  of  the  .sub-epithelial 
connective  tissue,  they  become  compressed  and  undergo  a  horny 
change.  This  results  in  the  formation  of  concentrically  laminated 
mas.ses  known  as  "cell  ne.sts"  or  "epithelial  pearls." 

The  clinical  features  are  usually  those  of  a  slowly-growdng, 
indurated  tumour  which  nearly  always  ulcerates  ;  there  is  a 
characteristic  induration  of  the  edges  and  floor  of  the  ulcer, 
and  its  surface  is  often  covered  with  warty  or  cauliflower-like 
outgrowths.  The  infection  of  the  lymphatic  glands  is  remark- 
ably early  and  constant,  and  constitutes  the  most  dangerous 
feature  of  the  disea.se ;  the  secondary  growths  in  the  glands 
exhibit  the  characteristic  induration,  and  may  them.selves  break 
down  into  ulcers. 

Epitliolioma  frequently  originates  in  long-standing  ulcers  or 
sinuses,  and  in  scars,  and  probably  results  from  the  displace- 
ment and  sequestration  of  epithelial  cells  during  the  process 
of  cicatrisation. 

The  columnar  epithelial  cancer  or  columnar  epithelioma  origi- 
nates in  mucous  membranes  covered  with  columnar  epithelium, 
and  is  chiefly  met  with  in  the  stomach  and  intestine.  It  is 
sometimes  described  as  a  malignant  adenoma,  because  of  its 
close  structural  resemblance  to  the  innocent  adenoma.  Its 
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malignancy  is  sliown  by  tlie  proliferating  e[)itheliuni  invading 
tlie  other  coats  of  tlie  stomacli  or  intestine,  and  by  the  fact 
that  it  gives  rise  to  secondary  growths. 

Glandular  carcinoma  originates  in  gkmdular  organs,  such  as 
the  breast,  and  in  the  ghxnds  of  mucous  membranes  and  skin. 
The  epithelial  cells  are  not  arranged  on  any  definite  plan,  but 
are  closely  packed  in  irregularly-shaped  alveoli.  If  the  alveoli 
are  large  and  the  intervening  stroma  is  scanty  and  delicate,  the 
tumour  is  soft  and  brain-like,  and  is  described  as  a  medullari/  or 
encephcdoid  cancer.  If  the  alveoli  are  small  and  the  intervening 
stroma  is  abundant  and  composed  of  dense  fibrous  tissue,  the 
tumour  is  hard,  and  is  known  as  a  scirrhus  caiicer — a  form 
which  is  most  frequently  met  with  in  the  breast.  If  the  cells 
undergo  degeneration  and  absorption,  and  the  stroma  con- 
tracts, the  tumour  becomes  still  harder,  and  tends  to  shrink  or 
contract  and  to  draw  in  the  surrounding  parts,  in  the  breast 
leading  to  retraction  of  the  nipple  and  overlying  skin,  and  in 
the  case  of  the  stomach  and  intestine  to  narrowng  of  the 
lumen.  When  the  cells  of  the  tumour  undergo  colloid  de- 
generation, a  rare  form  of  cancer — colloid  cancer — is  produced. 
Melanin  pigment  is  formed  in  relation  to  the  cells  and  stroma 
of  certain  epithelial  tumours,  giving  rise  to  the  melanotic  cancer 
(Figs.  70,  71).  Cystic  carcinomata  are  those  in  which  cyst- 
like spaces  ai'e  formed  in  the  tumour  by  the  accumulation  of 
the  secretion  of  the  epithelial  cells,  or  as  a  result  of  their 
degeneration.  They  are  chiefly  met  with  in  the  breast  and 
ovary,  an4  resemble  very  closely  the  cystic  adenomata,  only 
they  tend  to  infect  their  surroundings  and  to  give  rise  to 
secondary  growths. 

Rodent  cancer  originates  in  the  glands  of  the  skin,  and 
presents  a  special  tendency  to  break  down  and  ulcerate  on  the 
surface.    It  very  rarely  infects  the  adjacent  lymphatic  glands. 

Dermoids. — The  term  dermoid  is  applied  to  any  tumour  which 
contains  skin  or  mucous  membrane  in  a  situation  w'here  these 
tissues  do  not  occur  under  normal  conditions.  They  arise,  for 
the  most  part,  in  detached  or  sequestrated  portions  of  skin  in 
situations  where,  during  embrj'onic  life,  coalescence  takes  jilace 
between  cutaneous  surfaces,  some  of  the  cells  of  the  epidermis 
remaining  deeply  embedded  during  the  i)roccss  of  coalescence 
and  subsequently  becoming  the  starting-point  of  a  dermoid.  A 
dermoid  occasionally  takes  the  form  of  a  recess  lined  with  skin, 
but  more  commonly  it  assumes  the  form  of  a  globular  tumour 
consisting  of  a  central  cavity  lined  by  stratified  squamous 
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epithelium,  supported  by  a  firm  membrane  of  connective  tissue 
— dermoid  vi/st.  The  cavity  is  filled  with  a  turbid  liuid  con- 
taining desquamated  epith'ilium,  fat  droplets,  cholesterin 
crystals,  and  detached  hairs.  Delicate  hairs  may  also  be  found 
projecting  from  the  epithelial  lining  of  the  cyst.  Dermoids 
occur  on  the  trunk  in  situations  where  the  lateral  halves  of  the 
body  coalesce  during  development,  but  they  are  more  connnonly 
met  with  on  the  face  and  neck  in  the  situation  of  the  various 
clefts  and  fissures  of  the  embryo. 

Faulty  coalescence  of  the  cutaneou.s  covering  of  the  back 
occurs  most  frequently  over  the  lower  sacral  vertebras,  giving 
rise  to  small  congenital  recesses,  known 
as  post-anal  dimples  and  coccygeal 
sinuses.  These  recesses  are  lined 
with  skin,  which  is  furnished  with 
hairs,  sebaceous  and  sweat  glands. 
If  the  external  orifice  becomes  oc- 
cluded, there  results  a  dermoid  cyst. 
Dermoids  originating  from  embryonic 
canals  and  passages,  which  normally 
disappear  before  bii-th,  are  illustrated 
by  those  related  to  the  thyro-glossal 
duct  (lingual  dermoids),  the  post-anal 
gut  (rectal  and  post-rectal  dermoids), 
and  the  branchial  clefts  (branchial 
dermoids). 

Dermoids  occurring  in  the  ovary — 
ovarian  dermoids  —  take  the  form  of 
unilocular  or  multilocular  cysts,  the         35.-I)ern,oi,l  Cyst  of 
1,     .     1  .  ,  ,   .        ,  .  Ovary  .showing  Teeth  ni  its 

wall  01  which  contams  skm,  mucous  interior. 

membrane,  hair  follicles,  sebaceous, 

.sweat,  and  nuicous  glands,  nails,  teeth,  nipples,  and  mammary 
glands,  all  of  these  being  products  of  the  opiblastic  layer  of  the 
embryo  (Fig.  35).  The  cavity  of  the  cyst  usually  contains  a 
pultaceous  mixture  of  .shed  epithelium,  (luid  fat  and  hair.  If 
the  cyst  ruptures,  the  epithelial  elements  are  diffused  over  the 
|>eritoneum,  and  may  give  rise  to  .secondary  dermoids. 

Clinical  Features. — Although  dei'moids  are  of  congenital 
origin,  they  are  rarely  evident  at  birth,  and  may  not  give  rise 
to  visible  tumours  until  puberty,  when  the  skin  and  its  aii]iend- 
a,ges  become  more  active,  or  even  not  till  adult  life.  Super- 
ficial dermoids,  such  as  those  met  with  at  the  outer  angle  of 
the  orbit,  form  rfMiiuled,  definitely-limited  tumours,  over  which 
the  skin  is  freely  movable.    They  are  usually  adherent  to  the 
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deeper  parts,  and  when  situated  over  the  skull  they  may  be 
lodged  in  a  depression  or  actual  gap  in  the  bone.  Sometimes 
the  cyst  becomes  infected  and  suppurates,  and  finally  rujatures 
on  the  surface.  This  may  lead  to  a  natural  cure,  or  a  persistent 
sinus  may  remain.  The  ovarian  dermoid  appears  cUuically  as 
an  abdominal  or  pelvic  tumour,  and  may  give  rise  to  urgent 
symptoms  if  it  becomes  strangulated  from  torsion  of  its  pedicle. 

The  treatment  consists  in  removing  the  cyst.  When  it  is 
impossible  to  remove  the  whole  of  the  lining  membrane  by 
dissection,  the  portion  which  is  left  should  be  destroyed  Math 
the  cautery.  The  treatment  of  the  ovarian  dermoid  consists  in 
removing  the  tumour  by  laparotomy. 

Teratoma. — A  teratoma  is  distinguished  from  a  dermoid  by 
its  containing  tissues  or  structures  derived  from  all  of  the 
germinal  layers  of  the  embryo.  Teratomata  result  from  partial 
dichotomy  or  cleavage  of  the  trunk  axis  of  the  embryo,  and  are 
found  exclusively  in  connection  Avith  the  skull  and  vertebral 
column.  They  include  such  monstrosities  as  conjoined  twins 
or  parasitic  foetus.  They  are  more  commonly  met  with  as 
irregularly-shaped  tumours,  usually  growing  from  the  posterior 
surface  of  the  sacrum.  On  dissection,  these  are  found  to  contain 
a  curious  mixture  of  tissues — ^  bones,  skin,  and  portions  of 
viscera,  such  as  the  intestine  or  liver.  The  question  of  the 
removal  of  such  tumours  requires  to  be  considered  in  relation  to 
the  conditions  present  in  each  individual  case. 

Cysts.^ 

Cysts  are  usually  rounded  sacs,  the  wall  being  composed  of 
fibrous  tissue  lined  by  epithelium  or  endothelium  ;  while  the 
contents  are  fluid  or  semi-solid,  and  vary  in  character  according 
to  the  organ  or  tissue  in  which  the  cyst  has  originated. 

Retention  and  Uxudation  Cysts.  —  Retention  cysts  develojj 
where  t.he  duct  of  a  secreting  gland  is  partially  obstructed  ;  the 
secretion  tends  to  accumulate,  and  the  gland  and  its  duct  become 
distended  into  a  cyst.  They  are  frequently  met  with  in  secret- 
ing organs,  such  as  the  mamma,  pancreas,  salivary  glands, 
mucous  and  sebaceous  glands.  Sebaceous  cysts  or  wens  are 
described  with  diseases  of  the  skin,  and  other  retention  cysts 
with  the  surgery  of  their  respective  regions.  Exudation  cysts 
arise  from  the  distension  of  cavities  which  are  not  provided  with 
excretory  ducts,  such  as  those  in  the  thyroid. 

'  Cysts  which  fqnn  in  reltitiou  to  new  growth.s  have  beeu  uousidered  with 
tumours. 


CYSTS. 


199 


Implantation  cysts  are  caused  by  the  accidental  implantation 
of  portions  of  the  epidermis  into  the  underlying  connective 
tissue,  as  may  occur  in  accidental  wounds  by  needles,  awls, 
forks,  or  thorns.  The  implanted  epidermis  proliferates  and 
forms  a  small  cyst.  They  are  chiefly  met  vnih.  on  the  palmar 
aspect  of  the  fingers,  and  vary  in  size  from  a  split  pea  to  a 
cherry.    The  treatment  consists  in  removing  them  by  dissection. 

Parasitic  cysts  are  produced  by  the  growth  within  the  tissues 
of  cyst -forming  parasites,  the  best  known  being  the  tfenia 
echinococcus,  which  gives  rise  to  the  hydatid  cyst. 

Blood  cysts  may  result  from  an  extravasation  of  blood  into 
the  tissues,  from  haemorrhage  taking  place  into  a  pre-formed 
cyst,  or  from  the  saccular  pouching  of  a  varicose  vein. 

Lymphatic  or  serous  cysts  are  met  with  as  the  result  of  the 
distension  of  lymphatic  spaces  or  vessels,  and  in  the  lymphan- 
giomata  which  include  the  cystic  hygroma  or  hydrocele  of 
the  neck. 

Ganglion. 

This  term  is  applied  to  a  cyst  filled  with  a  clear  jelly  or 
colloid  material,  and  usually  met  with  in  the  immediate  vicinity 
of  a  joint. 

The  carjxU  ganglion — popularly  known  as  a  sprained  sinew — 
is  met  with  as  a  smooth,  rounded,  or  oval  swelling  on  the  dorsal 
aspect  of  the  carpus,  usually  towards  its  radial  side.  It  is 
situated  over  one  of  the  intercarpal  or  other  joints  in  this  region, 
and  may  appear  to  be  connected  with  one  or  other  of  the 
extensor  tendons.  The  skin  and  fascia  are  movable  over  the 
cyst.  The  cyst  varies  in  size  from  a  pea  to  a  pigeon's  egg,  and 
it  becomes  tense  and  more  prominent  when  the  hand  is  fiexed 
towards  the  palm.  Its  appearance  is  usually  ascribed  to  some 
strain  of  the  wrist — for  example,  in  girls  learning  gymnastics,  or 
in  women  after  a  heavy  washing.  It  may  cause  no  symptoms 
beyond  the  deformity,  or  it  may  interefcre  with  the  use  of  the 
hand,  esjjecially  in  grasping  movements,  and  when  the  hand  is 
dorsiHexed.  In  females  it  may  give  rise  to  pain  which  shoots 
u[)  the  arm. 

The  tarsal  ganglion  is  situated  on  the  dorsum  of  the  foot 
over  one  or  other  of  the  intertarsal  joints.  It  is  usually  smaller, 
Hatter,  and  more  tense  than  that  met  with  over  the  wrist,  so 
that  it  is  sometimes  mistaken  for  a  liony  tumour.  It  rarely 
causes  any  .symptoms,  unless  so  situated  as  to  be  pressed  upon 
by  the  boot. 

Ganglia  m  the  region  of  the  knee  are  usually  situated  over 
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the  interval  between  the  femur  and  tibia,  niosst  often  on  the 
outer  asjiect  of  the  joint  in  front  of  the  tendon  of  the  biceps. 
The  swelling,  which  may  attain  the  size  of  half  a  walnut,  i.s 
tense  and  hard  when  the  knee  is  extended,  and  becomes  softer 
and  more  j^i'ominent  when  it  is  flexed.  They  are  chiefly  met 
with  in  young  adult  males  who  follow  laborious  occupations  or 
who  indulge  in  athletics.  They  may  cause  stiffness,  discomfort, 
and  impairment  in  the  use  of  the  limb. 

Ganglionic  cysts  are  met  with  in  other  situations  than  those 
described,  but  they  are  so  rare  as  not  to  require  separate 
mention. 

Ganglia  are  to  be  diagnosed  by  their  situation  and  physical 
characters ;  bursai,  synovial  cysts,  and  new  growths  are  the 
swellings  most  likely  to  be  mistaken  for  them.  The  diagnosis 
is  sometimes  only  cleared  up  by  evacuating  their  clear,  jelly-like 
contents. 

Pathulogical  Anatouii/. — On  dissection  the  wall  of  the  cyst 
is  found  to  consist  of  dense  fibrous  tissue  closely  adherent  to 
or  fused  with  the  surrounding  tissues.  A  ganglion  cannot  be 
shelled  out  like  a  sebaceous  cyst.  There  is  no  endothelial  lining, 
and  the  fibrous  tissue  of  the  wall  is  in  immediate  contact  with 
the  colloid  material  in  the  interior.  The  microscopical  appear- 
ances give  the  imj^ression  that  the  colloid  material  is  derived  by 
a  process  of  degeneration  from  the  surrounding  fibrous  connective 
tissue.  In  the  region  of  the  knee  the  ganglion  is  usually 
multilocular,  and  consists  of  a  meshwork  of  fibrous  tissue,  the 
meshes  of  which  are  occupied  by  colloid  material. 

It  is  often  stated  that  a  ganglion  originates  from  a  hernial 
protrusion  of  the  synovial  membrane  of  a  joint  or  tendon  sheath 
into  the  surrounding  tissues.  We  have  not  been  able  to 
demonstrate  any  communication  between  the  cavity  of  the  cyst 
and  that  of  an  adjacent  tendon  sheath  or  joint.  It  is  possible, 
however,  that  the  cyst  may  originate  from  a  minute  portion  of 
synovial  membrane  being  protruded  and  strangulated  so  that  it 
becomes  disconnected  from  that  to  which  it  originally  belonged ; 
it  may  then  degenerate  and  give  rise  to  colloid  material,  which 
accumulates  and  forms  a  cyst.  Ledderhose  and  others  regard 
ganglia  as  entirely  new  formations  in  the  peri-articular  tissues, 
resulting  from  colloid  degeneration  of  ordinary  connective  tissue, 
at  first  in  numerous  small  areas  which  later  fuse  to  form  a 
ganglion.  Ganglia  are  pi-obably,  therefore,  of  the  nature  of 
degeneration  cysts. 

Treatment. — If  a  ganglion  is  causing  deformity  or  disability, 
it  is  most  easily  got  rid  of  by  an  aseptic  modification  of  the 
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old -fashioned  setoii.  Tlie  overlying  skin  and  cyst  wall  are 
transfixed  by  a  stout  curved  needle  carrying  a  double  thread  of 
thick  silk-worm  gut,  the  ends  of  which  are  cut  short,  and  a  dressing 
applied.  A  week  later  the  tln-eads  are  removed  and  the  minute 
ininctures  sealed  with  collodion.  The  action  of  the  threads  is 
to  excite  an  aseptic  granulation  of  the  cyst  wall,  which  results  in 
its  obliteration.  Where  this  fails,  recourse  should  be  had  to 
excision.  Puncture  with  a  tenotomy  knife,  and  scraping  the 
interior,  and  the  injection  of  irritants,  are  alternative,  but  less 
satisfactory,  methods  of  treatment. 

The  so-called  "  compound  palmar  ganglion  "  has  been  shown 
to  be  a  tuberculous  disease  of  the  tendon  sheaths,  and  will  be 
described  with  the  diseases  of  tendon  sheaths 
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INJUEIES. 

Contusions — Wounds  :  Varieties — Wounds  i!Y  Fikeaems  and  Ex- 
plosives :  Varieties — BuKNs  and  Scalds — Injuries  peoduced  by 
Electeicity. 

Contusions. 

A  CONTUSION  or  bruise  is  a  laceration  of  the  subcutaneous  soft 
tissues,  Avithout  solution  of  continuity  of  the  skin.  When  at 
the  same  time  the  integument  gives  way,  a  contused  luound 
results.  Bruising  occurs  when  force  is  applied  to  a  part  by 
means  of  a  blunt  object,  whether  in  the  form  of  a  du-ect 
blow,  a  crush,  or  a  grazing  form  of  violence.  Violence 
acting  at  right  angles  to  the  part  tends  to  produce  localised 
lesions  extending  deeply,  while  forces  acting  obliquely  to  the 
surface  give  rise  to  lesions  which  are  more  diffuse,  but  com- 
paratively superficial.  It  is  well  to  remember  that  those 
suffering  from  scurvy  or  haemophilia  (bleeders),  and  fat  and 
anajmic  females,  are  liable  to  bruising  or  ecchymosis  from 
comparatively  trivial  injuries. 

Clinical  Features. — Three  degrees  of  contusion  are  recognised, 
in  all  of  which  discoloration  and  swelling  are  the  predominant 
features. 

Contusions  of  the  first  degree  (contusion  with  ecchymosis)  are 
characterised  by  the  occurrence  of  numerous  minute  and  discrete 
punctate  htemorrhages  scattered  through  the  sujDerficial  layers  of 
the  skin,  which  is  slightly  oedematous.  The  effused  blood  is 
rapidly  reabsorbed. 

Contusions  of  the  second  degree  {contusion  with  extravasation) 
are  those  most  commonly  met  with.  The  extravasated  blood 
may  be  widely  diffused  through  the  cellular  tissue  of  the  part, 
especially  where  this  is  loose  and  lax,  as  in  the  region  of  the 
orbit,  the  scrotum  and  perineum,  and  on  the  chest-wall.  A  blue 
or  bluish-black  discoloration  occurs  in  patches  varying  in  size 
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and  depth,  with  the  degree  of  force  which  produced  the  injury, 
and  in  shape  with  the  instrument  employed.  It  is  most  intense 
in  regions  where  the  skin  is  naturally  thin  and  pigmented.  In 
parts  where  the  extravasated  blood  is  only  separated  from  the 
oxygen  of  the  air  by  a  thin  layer  of  epidermis  or  l3y  a  mucous 
membrane,  it  retains  its  bright  arterial  colour.  These  points  are 
often  well  illustrated  in  cases  of  black  eye,  where  the  blood 
effused  under  the  conjunctiva  is  bright  red,  while  that  in  the 
eyelids  is  almost  black.  In  severe  contusions  associated  with 
great  tension  of  the  skin,  blebs  often  form  on  the  surface  and 
constitute  a  possible  source  of  septic  infection.  When  deeply 
situated,  the  blood  tends  to  spread  along  the  lines  of  least 
resistance,  partly  under  the  influence  of  gravity,  passing  under 
fascia;,  between  muscles,  along  vascular  sheaths  or  connective- 
tissue  spaces,  so  that  it  may  only  reach  the  surface  after  some 
time,  and  at  a  considerable  distance  from  the  seat  of  injury. 
This  fact  is  sometimes  of  importance  in  diagnosis,  as,  for 
example,  in  certain  fractures  of  the  base  of  the  skull,  where 
discoloration  appears  a  few  days  after  the  accident  under  the 
conjunctiva  or  behind  the  mastoid  process. 

Blood  extravasated  deep  in  the  tissues  gives  rise  to  a  firm, 
resistant,  doughy  swelling,  in  which  there  may  be  elicited,  on 
deep  palpation,  a  peculiar  sensation,  not  unlike  the  crepitus  of 
fracture. 

The  majority  of  contusions  tend  to  spontaneous  cure,  during 
the  progress  of  which  characteristic  alterations  in  the  colour  of 
the  effused  blood  take  place  as  a  result  of  changes  in  the  blood 
pigment.  In  from  twenty-four  to  fortj'-eight  hours  the  margins 
of  the  blue  area  become  of  a  violet  hue,  and  as  time  goes  on 
the  discoloured  area  increases  in  size,  and  becomes  successively 
green,  yellow,  and  lemon-coloured  at  its  margins,  the  central 
part  being  the  last  to  change  its  hue.  The  rate  at  which  this 
play  of  colours  proceeds  is  so  variable,  and  depends  on  so  many 
circumstances,  that  no  time  limits  can  be  laid  down.  During 
the  disintegration  of  the  efl'u.sed  blood  the  adjacent  lymphatic 
giand.s  may  become  enlarged,  and  ou  dissection  may  bo  found 
to  be  pigmented. 

Sometimes  the  blood  collects  in  a  space  —  for  example, 
under  the  aponeurosis  of  the  occipito-frontalis,  in  the  tunica 
vaginalis,  or  in  a  large  connective-tissue  space,  and  constitutes 
a  hcBniatomit.  The  encapsulation  of  such  an  effusion,  by  pro- 
liferation of  the  connective  tissue  around  it,  may  give  rise  to  a 
hcemwrhnriic  ci/st. 

It  occasionally  happens  that,  from  the  tearing  of  lymphatic 
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vessels,  serous  fiiiid  is  extra vasated ;  aud  iu  a  I'eAv  rare  cases 
circumscribed  collections  of  oily  jiwid  have  been  met  with. 

In  all  contusions  of  the  second  degree  there  is  marked  swelling 
of  the  area  involved,  as  Avell  as  pain  and  tenderness.  The  tempera- 
ture may  rise  to  101°  F.,  or  even  higher,  a  form  of  aseptic 
fever  (Fig.  8).  The  degree  of  shock  is  variable,  but  sudden 
syncope  frequently  results  from  severe  bruises  of  the  testicle, 
abdomen,  or  head,  and  occasionally  marked  nervous  depression 
follows  these  injuries. 

Contusions  of  muscles  or  nerves  may  produce  partial  atrophy 
and  paresis.  This  is  often  seen  in  injuries  in  the  region  of  the 
shoulder. 

In  alcoholic  or  other  debilitated  patients  suiDpuration  is 
liable  to  ensue  in  bruised  parts,  infection  doubtless  taking  place 
from  cocci  circulating  in  the  blood. 

Contusions  of  the  third  degree  (contusion  with  coin2dete  dis- 
integration of  tissxie)  are  usually  associated  with  severe  fractures, 
dislocations,  laceration  of  large  vessels,  nerves,  or  muscles,  to 
which  injuries  they  are  of  secondary  importance. 

i  Treatment. — If  the  patient  be  seen  immediately  after  the 
accident,  elevation  of  the  part,  and  firm  pressure  applied  by 
means  of  a  thick  pad  of  cotton  wool  and  an  elastic  bandage, 
are  useful  in  preventing  effusion  of  blood.  Ice-bags  and  evaporat- 
ing lotions  are  to  be  used  with  caution,  as  they  are  liable  to 
lower  the  vitality  of  the  damaged  tissues  and  lead  to  gangrene. 

When  extravasation  has  taken  place  before  the  jiatient  is 
seen,  massage  is  the  most  speedy  and  efficacious  means  of  dis- 
persing the  eft'used  blood.  The  part  should  be  rubbed  centri- 
petally  several  times  a  day,  for  from  fifteen  to  thirty  minutes, 
unless  the  presence  of  blebs  or  abrasions  of  the  skin  prevent 
this  being  done.  When  this  is  the  case  the  use  of  antiseptic 
dressings  is  called  for  to  prevent  infection  and  to  promote  healing, 
after  ^\'hich  massage  is  employed. 

When  the  tension  caused  by  the  extravasatcd  blood  thi-eatens 
the  vitality  of  the  skin,  incisions  may  be  made,  but  only  if 
absolute  asepsis  can  be  assured.  The  blood  from  a  Incinatonia 
may  be  withdrawn  by  a  trocar  and  cannula,  and  the  2>uncture 
sealed  with  collodion.  Septic  complications  must  be  met  on 
general  surgical  2)rinciples. 

AVOUNDS. 

A  wound  is  a  solution  in  the  continuity  of  the  skin  or  mucous 
membrane  and  the  underlying  tissues. 
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Wounds  arc  described  ixs  incised,  punctured,  and  contused 
and  lacerated. 

Incised  "Wounds. — The  lie.st  examples  of  incised  wounds  ai'c 
those  made  deliberately  by  the  surgeon  in  the  course  of  an 
operation.  Wounds  accidentally  inflicted  by  cutting  instruments 
and  suicidal  cut-throat  wounds  are  also  of  the  incised  variety. 
It  .should  be  borne  in  mind  in  connection  with  medico-legal 
inquiries,  that  wounds  of  .soft  parts  which  closely  overlie  a  bone, 
such  as  the  skull,  the  tibia,  or  the  patella,  although  inflicted 
by  a  blunt  instrument,  may  have  all  the  appearances  of  inci.sed 
wounds. 

Clinical  Features. — One  of  the  most  characteristic  features 
of  an  inci.sed  wound  is  its  tendency  to  gape.  This  is  evident 
in  long  .skin  wounds,  and  especially  when  the  cut  runs  across 
the  part,  or  when  it  extends  deep  enough  to  divide  muscular 
fibres  at  right  angles  to  their  long  axis.  The  gaping  of  a  wound, 
further,  is  more  marked  when  the  underlying  tissues  are  in  a 
.state  of  tension — as,  for  example,  in  inflamed  parts.  Incised 
wounds  in  the  palm  of  the  hand,  the  sole  of  the  foot,  or  the 
scalp,  however,  have  little  tendency  to  gape,  because  of  the 
close  attachment  of  the  skin  to  the  underlying  fascia. 

Incised  wounds,  especially  in  inflamed  tis.sue.s,  tend  to  bleed 
profusely,  and  when  a  ves.sel  is  only  partially  divided  and  is 
therefore  unable  to  contract,  it  continues  to  bleed  longer  than 
when  completely  cut  across. 

The  special  risks  of  incised  wounds  are  :  (1)  division  of  large 
blood-vessels,  leading  to  profuse  haemorrhage ;  (2)  division  of 
nerve  trunk.s,  resulting  in  motor  and  sen.sory  disturbances  ;  and 
(3)  division  of  tendons  or  mu.scles,  interfering  with  motion. 
Septic  infection  is,  of  course,  a  risk  common  to  all  varieties  of 
wounds. 

Treatment. — The  first  indication  in  the  treatment  of  incised 
wounds  is  the  arrest  of  htemorrhage.  This  may  be  effected 
by  pres.sure,  torsion,  or  ligature,  and  mu.st  be  as  complete  as 
l)Ossible,  as  the  accumulation  of  blood  in  the  wound  inter- 
t'ej-es  with  union.  The  wound  .should  Ije  purified,  if  necessary, 
liy  wa.shing  with  sterilised  saline  solution  or  with  an  anti- 
sci)tic  lotion,  and  the  edges  approximated  by  sutures.  The  raw 
.surfaces  must  be  ])rought  into  accurate  apposition,  care  being 
taken  that  no  inversion  of  the  cutaneous  surface  takes  [»lace. 
In  exten.sive  and  deep  wounds  it  may  be  advisable  to  unite  the 
dec])cr  structures  Ijy  a  se]iarat('  scries  of  /juried  sutures  of  catgut 
or  other  absorbable  material.  For  the  api)roximation  of  the 
skin  edges,  .stitches  of  horse-hair,  fishing-gut,  or  line  silk  arc  the 
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most  appropriate.  These  stitches  of  coaptation  may  be  inter- 
rupted (Fig.  38)  or  continuous  (Figs.  36,  37).  In  small  superficial 
wounds  on  exposed  partSj  stitch  marks  may  be  avoided  by 
approximating  the  edges  with  strips  of  gauze  fixed  in  position 
by  collodion,  or  by  subcutaneous  sutures  of  fine  catgut. 

When  there  is  any  difficulty  in  bringing  the  edges  of  the 

wound  into  apposition,  a 
few  interrupted  "  relaxa- 
tion stitches  "  may  be  in- 
troduced wide  of  the  mar- 
gins to  take  the  strain 
off  the  coaptation  stitches 
(Fig.  38).  Stout  silk, 
fishing-gut,  or  silver  wire 
may  be  employed  for  this 
purpose.  When  the  ten- 
sion is  extreme.  Lister's 
button  suture  (Fig.  36) 
may  be  employed.  Ee- 
laxation  stitches  should  be 
removed  in  four  or  five  days,  and  stitches  of  coaptation  in  from 
ten  to  fourteen  days.    Stitches  on  the  face  and  neck  should  be 


Fig.  36. — Continuous  Suture,  imiting  Edges 
of  Wound.    Button  Sutures  of  Rela.xation. 


(") 


Fig.  37. — Continuous  Sutures  :  {a)  Glover'f 
Stitch  ;  (h)  Blanket  or  Button-hole  Stitch. 


Fig.  38.— Interrupted  Sut- 
wves.  Two  wide  Sutures 
of  Relaxation. 


removed  earlier  to  prevent  or  diminish  the  unsightliuess  of 
the  scar. 

Drainage.- — In  wounds  in  wliicli  no  cavity  has  been  left,  and 
in  which  there  is  no  reason  to  suspect  septic  infection,  drainage 
is  unnecessary.  When  the  deeper  parts  of  an  extensive  wound 
cannot  be  brought  into  accurate  apposition,  and  especially  when 
there  is  any  prospect  of  oozing  of  blood  or  serum  into  the  space 
left — as  in  amputation  stumps  or  in  such  wounds  as  are  left 
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after  excision  of  the  breast — drainage  is  indicated.  It  is  a  Mdse 
precantion  also  to  infsert  drainage-tubes  into  wounds  in  very  fat 
patients  wliere  there  is  the  sliglitest  reason  to  suspect  the  presence 
of  septic  organisms.  Kubber  or  gla.ss  tubes  are  the  best  draiu.s, 
but  where  it  is  desirable  to  leave  little  mark  a  few  strands  of 
horse-hair  or  of  sterilised  worsted,  or  a  small  roll  of  oiled-silk 
protective  forms  a  .satisfactory  substitute.  Gauze  is  not  a 
.satisfactory  draining  material.  Except  when  sepsis  occurs  all 
drains  may  be  removed  in  from  one  to  four  days. 

The  wound  .should  be  protected  by  means  of  suitable  dressings, 
and  the  part  kept  at  rest  by  bandages,  .splint.s,  or  other  appro- 
priate means. 

Punctured  Wounds. — Punctured  wounds  are  produced  by 
narrow,  pointed  instruments,  and  the  sharper  and  smoother 
the  instruments  the  more  do  the  resulting  injuries  resemble 
incised  wounds ;  while  from  more  rounded  and  rougher  instru- 
ments the  edges  of  the  wound  are  always  more  or  less  contused 
or  lacerated.  The  depth  of  punctured  wounds  greatly  exceeds 
their  width,  and  the  damage  to  subcutaneous  parts  is  usually 
greater  than  that  to  the  skin.  When  the  instrument  transfixes  a 
part,  the  edges  of  the  wound  of  entrance  may  be  inverted,  and 
those  of  the  exit  wound  everted.  If  the  instrument  be  a  rough 
one,  these  conditions  may  be  reversed  by  its  .sudden  ■ndthdrawal . 

Punctured  wounds  neither  gape  nor  bleed  much.  Even  when 
a  large  vessel  is  implicated,  the  bleeding  usually  takes  place  into 
the  tissues  rather  than  externally. 

The  risks  incident  to  this  class  of  wounds  are:  (1)  The 
extreme  difficulty  of  rendering  them  aseptic  on  account  of  the 
uncertainty  as  to  their  depth,  and  the  way  in  which  the  surface 
wound  closes  on  the  withdrawal  of  the  instrument.  This  risk  is 
greater  when  a  dense  fascia  has  been  perforated,  as  it  immedi- 
ately clo.ses  and  renders  purification  or  the  removal  of  foreign 
bodies  difficult.  (2)  Different  forms  of  aneurysm  may  result  from 
the  puncture  of  large  vessels.  (3)  Perforation  of  a  joint,  or  of  a 
serou.s  cavity,  such  as  the  abdomen,  thorax,  or  skull,  materially 
adds  to  the  danger. 

Treatment. — The  first  indication  is  to  sterilise  carefully  the 
whole  extent  of  the  wound,  and  to  remove  any  foreign  body 
which  may  have  l)een  left  in  it.  That  this  may  be  done  satis- 
factorily it  is  usually  necessary  to  enlarge  the  wound,  freely 
dividing  injured  fascia;.  Blood-clots  are  cleared  out,  bruised 
tissues  pared  away,  and  the  whole  wound  surface  purified 
vnih  pure  carbolic  or  peroxide  of  hydrogen.  Any  blood-vessel 
which  is  punctured  should  be  cut  across  and  tied,  and  divided 
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muscles,  tendons,  oi-  nerves  must  be  sutured.  After  baimorrliagc 
has  been  arrested  the  wound  is  drained.  If  septic  complications 
ensue  they  are  met  by  incisions  and  drainage. 

Contused  and  Lacerated  Wounds. — These  may  be  considered 
together,  as  they  so  occur  in  practice.  The^  are  produced  by 
crushing,  biting,  or  tearing  forms  of  violence — such  as  result 
from  machinery  accidents,  firearms,  or  the  bites  of  animals.  In 
addition  to  the  irregular  wound  of  the  integument  there  is  always 
more  or  less  bruising  of  the  parts  beneath  and  around,  and  the 
lesions  are  usually  much  wider  in  area  than  at  first  sight  appears. 

Wounds  of  this  variety  usually  gape  considerably,  especially 
when  there  is  much  laceration  of  the  skin.  It  is  not  uncommon 
to  have  considerable  portions  of  skin,  muscle,  or  tendon  com- 
pletely torn  away. 

Hsemon-hage  is  seldom  a  prominent  feature,  as  the  crushing 
or  tearing  of  the  vessel  walls  leads  to  the  obliteration  of  their 
lumen. 

The  special  risks  of  these  wounds  are:  (1)  Sloughing  of  the 
bruised  tissues,  especially  when  attempts  to  sterilise  the  wound 
have  not  been  completely  successful.  (2)  Reactionary  haemorrhage 
from  displacement  of  clots  when  the  circulation  improves  as  the 
shock  passes  off.  (3)  Secondary  haimorrhage  as  a  result  of  septic 
processes  ensuing  in  the  wound.  (4)  Loss  of  muscle  or  tendon, 
interfering  with  motion.  (5)  Cicatricial  contraction.  (6)  Gan- 
grene, which  may  follow  occlusion  of  main  vessels,  or  virulent 
infective  processes.  (7)  It  is  not  uncommon  to  have  particles 
of  carlioir  embedded  in  the  tissues  after  lacerated  wounds, 
leaving  unsightly,  pigmented  .scars.  This  is  often  seen  in  coal- 
miners,  and  in  those  injured  by  firearms,  and  is  to  be  prevented 
by  carefully  removing  all  gross  dirt  from  the  edges  of  the 
wound. 

Treatvient. — In  severe  wounds  of  this  class  implicating  the 
extremities,  the  most  important  question  that  arises  is  whether 
or  not  the  limb  can  be  saved.  In  examining  the  limb,  attention 
should  first  be  directed  to  the  state  of  the  main  blood-vessels,  in 
order  to  determine  if  the  vascular  supply  of  the  part  beyond  the 
lesion  is  sufficient  to  maintain  its  vitality.  Amputation  is 
usually  called  for  if  there  is  complete  absence  of  pulsation  in  the 
distal  arteries  and  if  the  parts  are  blue  and  cold.  If  at  the 
same  time  important  nerve  trunks  are  lacerated,  the  probability 
of  gangrene  ensuing  is  increased.  If,  in  addition,  there  is  exten- 
sive destruction  of  large  nuiscular  masses  or  of  important  tendons, 
oi-  comminution  of  tlie  bones,  amputation  is  usually  imperative. 
Stri]iping  of  large  areas  of  skin  is  not  in  itself  a  reason  for 
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removing  a  limb,  as  much  can  be  clone  to  replace  skin  by  graft- 
ing, but  when  it  ia  associated  with  other  lesions  it  favours  the 
major  operation.  In  considering  these  points  it  must  be  borne 
in  mind  that  the  damage  to  the  deeper  tissues  is  always  more 
extensive  than  appears  at  first  sight,  and  that  in  many  cases 
it  is  only  possible  to  estimate  the  real  extent  of  the  injury  by 
administering  an  anaasthetic  and  exploring  the  wound.  In 
doubtful  cases  the  possibility  of  rendering  the  parts  aseptic 
will  often  decide  the  question  for  or  against  amputation.  If 
this  be  accomplished,  the  success  which  attends  conservative 
measures  is  often  remarkable.  It  is  permissible  to  run  an 
amount  of  risk  to  save  an  upper  extremity  which  would  be  quite 
unjustifiable  in  the  case  of  a  lower  limb.  The  age  and  occupa- 
tion of  the  patient  must  also  be  taken  into  account. 

When  it  is  decided  to  make  the  attempt,  to  save  the  limb  the 
wound  must  be  carefully  and  thoroughly  purified.  If  necessary 
it  may  be  enlarged,  so  that  all  bruised  tissue  in  which  gross  dirt 
has  become  engrained  may  be  clipped  away  with  scissors.  The 
raw  surface  .should  be  thoroughly  cleansed  with  sterilised  salt 
solution  or  peroxide  of  hydrogen.  All  rough  scrubbing  with 
.strong  antiseptics  is  to  be  avoided,  as  being  only  calculated  to 
depress  the  vitality  of  the  tissues  without  increasing  the  pro- 
bability of  rendering  the  wound  aseptic.  The  wound  should  be 
left  unstitched,  freely  drained  or  packed  with  gauze,  and  im- 
mobilised by  suitable  splints.  When  granulations  have  formed, 
skin-grafting  may  hasten  the  healing  of  the  wound. 

Wounds  by  Firearms  and  Explosives. 

The  present  consideration  of  gunshot  wounds  refers  chiefly 
to  .such  injuries  as  are  met  with  in  civil  practice.  The  subject 
will  be  dealt  with  under  the  following  heads : — Pistol-shot 
wounds,  wounds  by  sporting-guns,  wounds  by  rifle-bullets,  and 
shell  wounds. 

Whatever  the  nature  of  the  weapon,  the  wound  is  of  the 
rontuml  and  lacerated  variety.  Its  severity  depends  on  the  size, 
shape,  and  nature  of  the  missile,  its  velocity,  the  range  at  which 
the  weapon  is  discharged,  and  the  part  of  the  body  struck. 

Shock  is  a  prominent  feature  in  most  cases  of  gunshot  wound, 
but  its  degree,  as  well  as  the  time  of  its  on.set,  varies  with  the 
extent  and  scat  of  the  injury,  and  with  the  mental  state  of  the 
patient  when  shot.  /\t  tlic  moment  of  injury  the  patient 
experiences  a  .sen.sation  which  is  variously  described  as  being  like 
the  lash  of  a  whip,  a  blow  with  a  stick,  or  an  electric  shock. 
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There  is  uot  much  pain  at  first,  but  later  it  may  liecome  severe, 
and  is  usually  associated  with  intense  thirst,  especially  when 
much  blood  has  been  lost. 

Recent  experience  has  shown  that  even  in  active  warfare  the 
great  majority  of  gunshot  wounds  heal  by  first  intention  if 
treated  on  antiseptic  principles  from  the  first,  by  the  intelligent 
application  of  the  field  dressing  with  which  each  soldier  is  pro- 
vided. Nussbaum  puts  it  tersely — "  The  fate  of  the  wounded 
rests  in  the  hands  of  the  one  who  applies  the  first  dressing." 

Considerable  difference  of  opinion  exists  as  to  the  advisability 
of  removing  embedded  bullets,  some  authorities  holding  that 
unless  causing  definite  symptoms  they  should  be  left  alone, 
while  others  advocate  their  extraction  to  obviate  possible  later 
complications  and  to  relieve  the  mind  of  the  patient.  It  is 
needless  to  say  that,  in  localising  bullets  as  a  preliminary  to 
operation,  invaluable  aid  is  obtained  by  the  use  of  the  Eontgen 
rays.  This  procedure  has,  to  a  large  extent,  superseded  the 
employment  of  special  probes  and  other  instruments  for  this 
jnirpose.  Nelaton's  probe,  which  is  furnished  with  a  knob  of 
unglazed  porcelain  at  its  end,  was  formerly  much  used  in  search- 
ing for  bullets,  the  lead  of  the  bullet  leaving  a  mark  on  the 
porcelain.  It  is,  however,  of  no  special  value  in  detecting  the 
presence  of  modern  bullets,  as  the  hard  mantle  leaves  no  mark  on 
the  china.  Various  forms  of  electric  bullet  detectors  or  "telephone 
jn'obes "  are  employed.  The  probe  is  made  of  some  insulating 
material,  and  carries  in  its  interior  two  wires  connected  with  a 
battery.  When  the  ends  of  these  wires  come  in  contact  with  a 
metallic  sub.stance,  such  as  a  bullet,  and  the  circuit  is  thus 
completed,  the  needle  of  a  galvanometer  is  moved  or  a  small 
bell  is  rung. 

Pistol-shot  Wounds. — Wounds  inflicted  by  pistols,  revolvers, 
and  small  air-guns  are  of  frequent  occurrence  in  civil  practice, 
the  weapon  being  discharged  usually  by  accident,  but  frequently 
with  suicidal,  and  sometimes  with  homicidal  intent. 

With  all  calibres  and  at  all  ranges  except  on  actual  contact, 
the  wound  of  entrance  is  smaller  than  the  bid  let.  If  the  weapon 
is  discharged  within  a  foot  of  the  body,  the  skin  surrounding  the 
wound  is  usually  stained  with  smoke  and  burned,  and  the  hair 
singed.  At  ranges  varying  from  six  inches  to  thirtj^  feet,  grains 
of  powder  may  be  found  embedded  in  the  skin  or  lying  loose  on 
the  .surface,  the  greater  the  range  the  wider  being  the  area  of 
spread.  When  black  powder  is  used  the  embedded  grains 
usually  leave  a  permanent  blui.sh-black  tattooing  of  the  .skin. 
When  the  weajion  is  placed  in  contact  vdth  the  skin  the  sub- 
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cutaneous  tissues  are  lacerated  over  an  area  of  two  or  three 
inches  around  the  opening  made  by  the  bullet,  and  smoke  and 
]iowder  staining  and  scorching  are  more  marked  than  at  longer 
ranges. 

When  the  bullet  perforates,  the  exit  wound  is  usually  larger 
and  more  extensively  lacerated  than  the  wound  of  entrance.  Its 
margins  are  as  a  rule  everted,  and  it  shows  no  marks  of  flame, 
smoke,  or  powder. 

Pistol-wounds  only  produce  dangerous  effects  when  fired  at 
close  range,  and  when  the  cavities  of  the  skull,  the  thorax,  or 
the  abdomen  are  implicated.  These  injuries  will  be  described 
with  regional  surgery. 

Pistol-shot  M'ounds  of  joints  and  soft  jmtIs  are  seldom  of 
serious  import  apart  from  the  risk  of  septic  infection. 

Treatment. — The  treatment  of  recent  wounds  of  the  soft  parts 
consists  in  purifying  the  bullet  tracks  with  a  view  to  preventing 
septic  complications.  An  attempt  may  have  to  be  made  to 
remove  the  bullet,  the  exact  position  of  which  should,  if  possible, 
be  determined  by  the  use  of  the  Rontgen  i-ays.  When  the 
patient  is  not  seen  until  the  wound  has  healed,  and  if  the  bullet 
is  deeply  lodged  and  causes  no  inconvenience,  it  may  be  left 
alone.  Probes  should  be  avoided  in  searching  for  bullets  in 
.soft  parts  overlying  joints  or  serous  cavities ;  the  wounds  should 
be  enlarged,  if  necessary,  to  admit  the  finger  for  piu-poses  of 
exploration. 

Wounds  by  Sporting-guns. — The  weapons  most  commonly 
used  in  this  country  for  sporting  purposes  are  the  1 2-  or  1 6-bore 
gun,  and,  le.ss  frecjuently,  the  smaller  20-bore.  The  cartridges 
are  usually  loaded  with  amberite  or  other  smokeless  powder, 
and  carry  a  charge  of  from  two  to  three  hundred  small  pellets 
(No.  5  or  No.  6  shot),  weighing  from  300  to  450  grains. 

The  charge  of  small  shot  leaves  the  muzzle  of  the  gun  as  a 
cylinder,  gradually  becoming  .spherical  as  the  pellets  scatter,  till, 
at  about  twenty  feet  from  the  muzzle,  the  dispersion  is  complete, 
each  pellet  taking  its  own  course. 

When  the  object  struck  is  within  one  and  a  lialf  to  two  feet 
of  the  nmzzle  of  the  gun,  the  charge  makes  a  single,  sharply-cut 
wound,  somewhat  oval  in  outline,  having  much  the  appearance 
of  a  wound  produced  by  a  single  bullet.  The  wound  of  exit  is 
much  larger  and  more  ragged,  and  the  tissues  through  which  the 
shot  has  pa.ssed  are  torn  and  lacerated  by  the  scattering  of  the 
pellets,  ff  a  bone  is  struck  it  is  shattered  and  the  soft  parts 
around  it  are  destroyed  by  the  deflection  of  the  shot,  which  tear 
up  the  tissues  through  which  they  pass.    Portions  of  bonc_may 
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be  driven  out  through  the  exit  wound  and  cause  great  laceration 
of  its  edges. 

Pellets  striking  the  shafts  of  long  bones  may  become  flattened 
or  distorted,  and  when  cancellated  bone  is  struck  they  remain 
embedded  in  it. 

When  the  charge  impinges  over  one  of  the  large  cavities  of 
the  body  the  shot  may  scatter  widely  through  the  contained 
viscera,  and  there  is  often  no  exit  M^ound.  In  the  thorax,  for 
example,  if  a  rib  be  struck,  the  charge,  and  possibly  fragments  of 
bone,  will  penetrate  the  pleura,  and  be  dispersed  throughout  the 
lung ;  in  the  head,  the  skull  may  be  shattered  and  the  brain 
torn  up  ;  and  in  the  abdomen,  the  hollow  viscera  may  be  per- 
forated in  many  places  and  the  solid  organs  lacerated. 

On  covered  parts  the  clothing,  by  deflecting  the  shot,  in- 
fluences the  size  and  shape  of  the  wound.  The  entrance 
wound  is  increased  in  size  and  more  ragged,  and  portions  of 
the  clothes  may  be  driven  into  it. 

By  the  discharge  of  small  shot,  at  a  distance  of  from  two  to 
four  feet  from  the  muzzle  the  central  wound  is  slightly  ragged ; 
and  beyond  four  feet  the  pellets  begin  to  disperse  so  that  separate 
punctures  occur  round  the  central  opening.  As  the  di.stance 
increases  these  outlying  punctures  make  a  wider  and  ■wider 
pattern,  till  at  ten  feet  they  cover  an  area  of  about  five  inches. 
The  central  opening  is  at  its  largest  about  six  or  seven  feet  from 
the  muzzle  ;  beyond  this  it  gradually  gets  smaller,  till  at  ten  or 
fifteen  feet  it  is  scarcely  recognisable,  and  at  twenty  feet  it  has 
completely  disappeared,  each  individual  pellet  making  its  own 
puncture. 

When  the  shot  have  diverged  so  as  to  strike  singly  they 
seldom  do  much  harm.  When  a  large  number  of  pellets  lodge 
close  to  one  another  the  skin  is  very  apt  to  slough.  Fatal 
damage  has  been  done  to  the  brain  and  to  the  aorta  by  a  single 
pellet.    The  eye  also  may  be  seriou,sly  injiTred  bj^  a  single  .shot. 

Small  shot  fired  at  longer  ranges — up  to  about  a  hundred 
and  fifty  feet — usually  go  through  the  skin,  but  seldom  pierce 
the  fascia,  and  lie  embedded  in  the  subcutaneous  tissue,  from 
which  they  can  readily  he  extracted. 

The  wad  of  the  cartridge  liehaves  very  erratically  :  so  long  as 
it  remains  flat  it  goes  ofF^\ith  the  rest  of  the  charge,  and  is  often 
buried  in  the  wound  ;  but  if  it  curls  up  or  turns  on  its  side  it  is 
usually  deflected  and  flies  clear  of  the  shot.  It  may  make  a 
separate  wound. 

A  charge  of  small  shot  is  much  more  destructive  to  blood- 
vessels, tendons,  and  ligaments  than  a  single  bullet,  which  in 
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many  cases  jnishes  such  structures  aside  without  actually  divid- 
ing them.  In  the  abdomen  and  chest  also  the  damage  done  by 
a  lull  charge  of  shot  is  much  more  extensive  than  that  iuHicted 
by  a  single  ball,  the  deHection  of  the  pellets  leading  to  a  greater 
number  of  perforations  of  the  intestines  and  more  widespread 
laceration  of  solid  viscera. 

When  a  charge  of  small  shot  fired  at  close  range  strikes  the 
surface  of  the  body  obliquely,  considerable  portions  of  soft  tissues 
may  be  carried  away,  leaving  a  large  ragged  wound,  the  margins 
of  which  are  much  torn,  and  in  ^^'hich  stray  pellets  are  often 
embedded. 

Wounds  with  Rifle-bullets. — The  vast  majority  of  wounds 
inflicted  by  rifle-bullets  are  met  with  in  the  field  during  active 
warfare,  and  fall  to  be  treated  by  military  surgeons.  They 
occasionally  occur  accidentally,  however,  during  range  practice, 
and  may  then  come  under  the  notice  of  the  civil  surgeon. 

It  is  only  necessary  here  to  consider  the  effects  of  modern 
small-bore  bullets — that  is,  anything  less  than  0"350  inch  in 
diameter,  as  no  others  are  now  used  by  civilised  armies. 

The  Lee-Metford  rifle,  which  is  the  present  arm  of  the  British 
army,  fires  a  bullet  (Mark  II.)  1'25  inch  in  length,  0'303  inch  in 
diameter,  and  weighing  215  grains.  It  is  composed  of  a  core 
of  lead  hardened  with  antimony,  incased  in  an  envelope  of  cupro- 
nickel  alloy,  and  it  leaves  the  muzzle  of  the  gun  with  a  velocity 
of  2000  feet  per  second. 

The  Mauser  bullet  is  r21  inch  long,  U'275  inch  in  diameter, 
and  weighs  about  175  grains.  It  has  a  steel  sheath,  and  its 
nuizzle  velocity  is  2380  feet  per  second. 

These  may  be  taken  as  the  types  of  modern  military  pro- 
jectiles. The  trajectory  is  practically  flat  up  to  500  yards.  In 
destructive  eff"ect  there  is  not  much  difl'ercnce  between  them. 
They  will  kill  up  to  a  distance  of  two  nules.  The  hard  covering 
is  employed  to  enable  the  bullet  to  take  the  grooves  in  the  rifle, 
and  to  prevent  it  stripping  as  it  passes  through  the  barrel.  It 
also  increases  the  penetrating  power  of  the  missile,  but  diminishes 
its  "stopping"  power,  unless  a  vital  part  or  a  long  bone  be 
struck.  By  removing  the  covering  from  the  point  of  the  bullet, 
as  is  done  in  the  Dum-Duni  bullet,  or  by  s])litting  the  end,  the 
bullet  is  made  to  expand  or  "nuishroom,"  when  it  strikes  the 
body,  and  its  sto})ping  power  is  thereby  greatly  increased,  the 
resulting  wound  being  very  much  more  severe.  These  "soft- 
nosed  "expanding  bullets  are  to  be  distinguished  from  "cxi)losivc" 
bullets,  which  contain  suljstances  which  detonate  on  imjiact. 
High-velocity  conical  bullets  arc  leas  likely  to  lodge  in  the  body 
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than  the  old  spherical  balls.  Spent  shot  may  merely  cause 
bruising  of  the  surface,  or  they  may  pass  through  the  skin  and 
lodge  in  the  subcutaneous  tissue. 

A  blank  cartridge  fired  at  close  range  may  cause  a  severe 
wound,  and,  if  black  powder  is  used,  leave  a  permanent  bluish- 
black  pigmentation  of  the  skin. 

Effects  of  Small-bore  Bullets  on  different  Tissues.  —  AVlieu  the 
]irojectile  passes  through  the  sojl  parts  wUhoul  sinking  a  bvnc,  it  makes 
a  small  round  aperture  at  the  point  of  entrance,  and  an  exit  wound 
which  is  very  slightly  if  at  all  larger — indeed,  they  can  scarcely  be 
distinguished  from  one  another.  So  minute  are  these  wounds  that  thej' 
may  readily  be  overlooked,  especially  as  tliey  rarely  bleed  externally. 
The  wounds  are  smaller  than  the  bullet  which  ^jroduces  them,  and  their 
size  does  not  apijjear  to  bear  any  constant  relation  to  the  range  at  which 
they  are  fired.  As  a  rule  no  clothing  or  other  foreign  body  is  carried 
into  the  wound,  and  healing  by  first  intention  is  almost  invariable. 
Shock  is  comparatively  slight,  even  when  the  abdomen  is  perforated, 
and  the  patient  often  feels  as  if  he  had  been  sharply  .struck  with 
a  hammer.  In  short-range  wounds  there  is  usually  considerable 
haimorrhage  into  the  subcutaneous  tissues. 

When  the  sJiaft  of  a  long  bone  is  struck  the  bullet  may  be  much 
distorted,  and  as  it  ploughs  its  way  through  the  soft  parts  may  inflict 
severe  damage  on  them.  If  tired  at  short  range  a  high-velocity  bullet 
may  pierce  the  bone,  or  may  carry  away  a  segment  and  project  it 
through  the  exit  wound,  which  is  then  much  larger  than  the  wound 
of  entrance.  In  such  cases  the  shaft  of  the  bone  is  widely  fissured  and 
comminuted.  Shrapnel  bullets,  being  spherical,  cause  more  comminu- 
tion but  less  tissuriug  than  conical  bullets. 

In  wounds  implicating  joints  and  the  cancellous  ends  of  long  bones, 
the  bullet  drills  its  way  right  through  the  spongy  bone  doing  little 
damage,  and  although  there  may  be  considerable  effusion  into  the 
joint  the  lesion  in  the  bone  seldom  imi)licates  the  articular  surfaces. 
Fragments  may  be  broken  off,  but  the  function  of  the  joint  is  rarely 
interfered  with  except  as  a  result  of  e.xcessive  callus  formation. 

Wounds  of  large  blood-vessels  are  comparatively  common,  and  fatal 
hicmorrhage  may  occur.  If  it  be  possible  to  ligature  the  divided  ends 
of  the  vessel  the  limb  can  usually  be  saved,  as  the  collateral  circulation 
is  rapidly  re-established.  Primary  traumatic  aneurysm  or  arterio-venous 
aneurysm  may  result  from  wounding  of  the  vessels  by  a  bullet ;  or  if 
the  vessel  walls  be  contused  these  conditions  may  sujiervene  later. 

Nerves  may  be  temporarily  paralysed  by  a  bullet  passing  near  but 
without  actually  touching  them.  Sometimes  a  bullet  ])erforates  a  nerve 
trunk,  making  a  button-hole  through  its  substance  and  causing  partial 
loss  of  function.  Even  without  operation  the  ultimate  results  in  these 
conditions  are  often  satisfactory.  In  other  cases  the  nerve  i.s  completely 
divided,  and  there  may  be  considerable  difiiculty  in  apjiroxiniating  the 
severed  ends.  When  a  nerve  is  implicated  in  a  cicatrix  much  benefit 
results  from  freeing  it  by  o]ieration,  or  from  resecting  the  all'ected  portion 
of  the  nerve. 

\Rcad  Injuries. — The  impact  of  a  bullet  on  the  .skull  may  be  followed 
by  more  profound  degrees  of  cerebral  concussion  than  any  other  form 
of  trauma,  and  death  frerpicntly  results  from  paralysis  of  the  respiratory 
and  cardiac  centres. 
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III  nearly  all  cases  the  skull  is  fractured,  aud  the  inuer  table  is 
invariably  damaged  over  a  wider  area  than  tlie  outer.  This  is  true 
even  ol'  grazing  wounds  which  produce  a  long  gutter-shaped  fracture 
of  the  outer  table  with  wide  splintering  of  the  inner.  Fragments  of 
bone  are  usually  found  perforating  the  dura  mater  and  damaging  the 
cerebral  cortex. 

The  e.xperience  of  the  recent  South  African  canipaign  showed  that 
operative  interference  is  indicated  in  nearly  all  wounds  of  the  skull  ; 
that  the  trephine  should  be  applied  over  the  wound  of  entrance  ;  and 
that  the  results  on  the  whole  are  eminently  satisfactory. 

Penetrating  wounds  of  the  thorax  are  sometimes  attended  with  a 
considerable  degree  of  hfemothorax,  which  may  necessitate  aspiration 
of  the  pleural  cavity  on  account  of  embarrassment  of  respiration.  In 
other  cases  there  is  very  little  heemorrhage,  the  only  external  sign  of 
which  is  a  slight  and  transient  haemoptysis. 

Operative  treatment  is  seldom  indicated  except  for  the  removal  of 
splinters  of  rib,  or  of  a  bullet  which  is  causing  symptoms  and  which 
has  been  localised  by  the  X-rays. 

Wounds  of  the  heart  are  usually  rapidly  fatal,  but  recovery  has 
taken  place  in  cases  in  which  there  was  every  reason  to  believe  that 
•  the  heart  had  been  perforated. 

Wounds  of  the  Abdomen. — Keceut  ex^jerience  has  demonstrated  that 
small  -  bore  bullets  usually  produce  comparatively  slight  disturbance 
even  when  they  perforate  hollow  as  well  as  solid  viscera  ;  and  that  for 
such  injuries  the  results  of  surgical  interference  are  extremely  dis- 
appointing. In  the  South  African  War  about  60  per  cent  of  perforating 
abdominal  wounds  recovered  without  operation  —  a  result  which  is 
attributed  to  the  fact  that  modern  bullets  make  very  minute  punctures 
in  the  intestine,  which  immediately  close.  As  the  peristalsis  is  arrested 
by  the  shock  of  the  injury,  nothing  escapes,  especially  if,  as  is  usually 
the  case  in  active  warfare,  the  patient  has  been  fasting  for  some  hours 
before  being  wounded.  The  jjunctures  in  the  gut  have  therefore  time 
to  become  occluded  by  peritoneal  adhesions  before  the  intestinal  contents 
[lass  along  the  injured  segment. 

The  passage  of  a  small-bore  bullet  through  a  solid  visciis — such  as 
the  liver,  spleen,  pancreas,  or  kidney — produces  comparatively  little 
laceration  ;  hence  there  is  little  or  no  bleeding,  and  few  symptoms  of 
any  moment  ensue. 

Operations  performed  on  the  field  are  contra-indicated  in  abdominal 
injuries,  as  they  are  calculated  to  prevent  the  formation  of  the  adhesions 
which  naturally  close  the  perforations,  or  to  break  down  such  as  have 
occurreil. 

Shell  Wounds  and  Wounds  produced  by  Explosions. — It 

is  convenient  to  consider  together  tlie  effects  of  the  bursting  of 
shells  fired  from  heavy  ordnance  in  warfare,  and  those  resulting 
in  the  course  of  blasting  operations  from  the  discharge  of 
dynamite  or  otlier  explosives,  or  from  the  bursting  of  steam 
boilers  or  pipes,  the  breaking  of  machinery,  and  similar  accidents 
occurring  in  civil  industries. 

Two  types  of  shell  are  used  by  artillery  ;  the  coinuion  shell, 
which  con.sists  of  a  hollow  metal  cylinder  containing  a  bursting 
charge  of  powder,  discharged  either  by  a  time  fuse  or  by  impact ; 
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aud  S/uxipnc/  shell,  the  cavity  of  which  contains  several  hundred 
large  round  bullets,  which  are  dispersed  by  the  bursting  of  the 
shell,  which  is  timed  to  take  place  from  50  to  100  yards  in  front 
of  the  enemy.  The  destructive  effect  is  produced  by  the  frag- 
ments into  which  the  shell  bursts,  together  with,  in  the  case  of 
Shrapnel,  the  shoAver  of  bullets  thus  set  free. 

Wounds  inflicted  by  shell -fragments  and  Shi'apnel  bullets 
tend  to  be  extensive  in  area,  but  they  do  not  penetrate  deeply, 
and  they  show  great  contusion,  laceration,  and  destruction  of  the 
tissues  implicated.  On  account  of  their  comparatively  low 
velocity  the  missiles  frequently  lodge  in  the  tissues.  Shell 
wounds  are  attended  with  a  considerable  degree  of  shock.  On 
account  of  the  wide  area  of  contusion  Avhich  surrounds  the 
actual  wound  produced  by  shell- fragments,  amputation,  when 
called  for,  should  be  performed  some  distance  above  the  torn 
tissues,  and  the  prognosis  in  all  cases  should  be  guarded,  as  there 
is  considerable  risk  of  sloughing  of  the  flaps.  Unlike  the 
wounds  produced  by  small-bore  bullets,  those  resulting  from  shell- 
fragments  comparatively  seldom  run  an  aseptic  course. 

Wounds  produced  by  dynamite  explosions,  the  bursting  of 
boilers,  and  the  breaking  of  machinery  have  the  same  general 
characters  as  shell  wounds.  Fragments  of  stone,  coal,  or 
metal  may  lodge  in  the  tissues,  and  if  infected  cause  septic 
complications. 

AU  such  injuries  are  to  be  treated  on  the  general  principles 
governing  contused  and  lacerated  wounds. 

BuKNS  AND  Scalds. 

A  burn  results  from  the  application  of  dry  heat  to  the 
tissues  of  the  body ;  and  a  scald  from  the  application  of  moist 
heat.    This  distinction,  however,  has  no  clinical  importance. 

Burns  are  most  frequently  produced  by  flames — as,  for 
example,  when  a  child's  clothes  catch  fire ;  by  gas,  paraffin,  or 
gunpowder  explosions ;  or  by  contact  with  molten  metal  or  hot 
solids.  Electricity  and  exposure  to  Kontgen  rays  also  produce 
.similar  lesions.  Scalding  is  usually  due  to  contact  with  boiling 
fluids,  or  to  the  escape  of  steam  in  boiler  explosions.  In  young 
and  debilitated  subjects  hot  poultices  may  produce  injuries  of 
this  kind. 

It  is  an  interesting  fact  that  in  old  people  with  enfeebled 
circulation  mere  ex2)osure  before  a  strong  fii-e  may  produce 
severe  degrees  of  burning,  the  clothes  covering  the  part  being 
uninjured.    This  usually  occurs  about  the  feet,  legs,  or  knees 
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tlie  patient  usually  having  fallen  asleep  before  the  fire  Avhile 
intoxicated  (Fig.  39). 

The  damage  done  to  the  tissues  by  strong  caustics,  such  as 
fuming  nitric  acid,  sulphuric  acid,  caustic  potash,  nitrate  of 
silver,  or  arsenical  paste,  presents  pathological  and  clinical  features 
almost  identical  with  those  resulting  from  heat. 

ratlbulogi/  of  B^irus. — Much  discussion  has  taken  place 
regarding  the  explanation  of  the  rapidly-fatal  issue  in  extensive 
superticial  burns.  On  post-mortem  examination  the  lesions 
found  in  these  cases  are:  (1)  general  hypera;mia  of  all  the 
organs  of  the  abdominal,  thoracic,  and  cerebro-sinnal  cavities ; 
(2)  marked  leucocytosis,  with  destruction  of  red  corpuscles, 
setting  free  htemogiobin  which  lodges  in  the  epithelial  cells  of 
the  tubules  of  the  kidneys ;  (.3)  minute  thrombi  and  extravasa- 


Fi(j.  39. — Buru  of  Fifth  Degi'ee,  e.xposiug  the  .Patella.  The  patient,  an  old 
niau,  while  iuto.xicated  fell  asleep  before  the  fire,  'with  his  kuees  crossed. 
The  trousers  were  not  burned. 

(Mr.  J.  M.  Cotterill's  Case.) 

tions  throughout  the  tissues  of  the  body ;  (4)  degeneration  of 
the  ganglion  cells  of  the  solar  plexus  ;  (.5)  general  oedema  and 
degeneration  of  all  the  lymphoid  tissue  throughout  the  body ; 
(6)  cloudy  swelling  of  the  liver  and  kidneys,  and  softening  and 
cidargement  of  the  spleen.  Bardeen  suggests  that  these  morbid 
l)henoraena  correspond  so  closely  to  those  met  with  where  the 
presence  of  a  toxin  is  known  to  produce  them,  that  in  all 
probability  death  is  similarly  due  to  the  action  of  some  poison, 
the  source  and  nature  of  which  are  as  yet  unknown. 

Clinical  Features. — Local  Phenomena. — The  most  generally- 
accepted  classification  of  burns  is  that  of  Dupuytren,  which  is 
based  upon  the  depth  of  the  lesion.  Six  degrees  are  thus 
recognised:  (1)  hyperiumia  or  erythema;  (2)  vesication;  (3) 
]»artial  destruction  of  the  thickness  of  the  true  skin;  (4)  total 
destruction  of  the  thickness  of  the  true  skin  ;  (.5)  charring  of 
muscles  ;  (6)  charring  of  bones. 
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It  luust  be  observed,  however,  that  burns  met  with  at  the 
bedside  always  iUustrate  more  than  one  of  these  degrees.  The 
deeper  forms  are  always  associated  with  those  less  deep,  and  the 
clinical  picture  is  made  up  of  the  combined  characters  of  all. 
A  burn  is  classified  in  terms  of  its  most  severe  portion.  It  is 
also  to  be  remarked  that  the  extent  and  severity  of  a  burn 
usually  prove  to  be  greater  than  at  first  sight  a2:)pears. 

Btirtis  of  tJiefir'st  degree  are  associated  with  erythema  of  the 
skin,  due  to  hyperasmia  of  its  blood-vessels,  and  result  from 
scorching  by  flame,  from  contact  with  solids  or  fluids  below 
212°  F.,  or  from  exposure  to  the  sun's  rays.  They  are  charac- 
terised clinically  by  acute  pain,  redness,  transitory  swelling 
from  oozing  of  serum  into  the  tissues,  and  subsequent  des- 
quamation. 

Burns  of  the  Second  Degree—-  Vesication ^of -the  Skin. — These 
are  characterised  by  the  occurrence  of  vesicles  or  blisters  which  are 
scattered  over  the  hypersemic  area,  and  contain  a  clear  yellowish 
or  brownish  fluid.  On  removing  the  raised  epidermis  the  con- 
gested and  highly- sensitive  papillas  of  the  skin  are  exposed. 
Unna  has  found  that  pyogenic  bacteria  are  invariably  present 
in  these  blisters.  Burns  of  the  second  degree  leave  no  per- 
manent scar  but  a  persistent  discoloration  often  results.  In 
rare  instances  the  burned  area  may  become  the  seat  of  keloid. 

Bui-ns  of  Third  Degree — Partial  Destruction  of  the  True 
Skin.  —  The  epidermis  and  papilte  are  destroyed  in  patches, 
leaving  hard,  dry,  and  insensitive  sloughs  of  a  yellow  or 
black  colour.  The  pain  in  these  burns  is  intense,  but  passes 
ofi'  during  the  first  or  second  day,  to  return  again,  however, 
when,  about  the  end  of  a  week,  the  sloughs  separate 
and  expose  the  nerve  filaments  of  the  underlying  skin. 
Granulations  spring  up  to  fill  the  gap,  and  are  rapidly  covered 
by  epithelium,  derived  partly  from  the  margins  and  partly  from 
the  remains  of  skin  glands  which  have  not  been  completely 
destroyed.  These  latter  appear  on  the  surface  of  the  granula- 
tions as  small  bluish  islets  which  gradually  increase  in  size, 
become  of  a  greyish-white  colour,  and  ultimately  blend  with  one 
another  and  with  the  edges.  The  resulting  cicatrix  may  be 
slightly  depressed,  but  otherwise  exhibits  little  tendency  to  con- 
traction and  deformity. 

Burns  of  Fourth  Degree — Total  Destruction  of  the  True 
Skin. — These  follow  the  prolonged  application  of  any  form  of 
intense  heat.  Large,  black,  dry  eschars  are  formed,  surrounded 
by  a  zone  of  intense  congestion  (Fig.  10).  As  the  cutaneous 
nerves  are  completely  destroyed  pain  is  not  severe.  Septic 
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infectiou  is  very  liable  to  result  and  to  lead  to  wide  destruction 
of  tlie  surrounding  skin.  The  amount  of  granulation  tissue 
necessary  to  till  the  gap  is  therefore  great ;  and  as  the  epithelial 
covering  can  only  be  derived  from  the  margins — the  skin  glands 
being  completely  destroyed — the  healing  process  is  slow.  The 
resulting  scars  are  irregular,  deep  and  puckered,  and  show  a 
great  tendency  to  contract.  Keloid  frequently  develops  in  such 
cicatrices  (Fig.  41).    When  situated  in  the  region  of  the  face, 


Fio.  40. — Burn  of  Fourth  Degree,  with  Large  bhick  Slough  iu  centre,  in 
cour.se  of  treatment  by  Picric  Acid.    The  patient  recovered. 

neck,  or  Hexures  of  joints,  much  deformity  and  impairment  of 
function  may  result  (Figs.  42,  43). 

In  burns  of  the  fifth  dcAjree  the  lesion  extends  through  the 
subcutaneous  tissue  and  involves  the  muscles;  while  in  those  of 
the  nirtk  degree  it  passes  still  deeper  and  implicates  the  bones. 
These  burns  are  comparatively  limited  in  area  as  they  are 
usually  produced  by  prolonged  contact  with  hot  metal  or  caustics, 
Burns  of  the  fifth  and  sixth  degrees  are  sometimes  met  with 
in  e[)ileptics  who  fall  into  the  fire  during  a  lit.  Large  blood- 
vessel.s,  nerves,  trunks,  joints,  or  serous  cavities  may  be  implicated. 
f  General  Phenomena. — It  is  customary  to  divide  the  clinical 
history  of  a  severe  burn  into- three  i)eriods ;  but  it  is  to  be 
ob.served  that  the  features  characteristic  of  the  periods  have  been 
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greatly  uioditied  since  burns  Lave  been  treated  on  the  same  lines 
as  other  infected  wounds. 

The  first  2}eriocl  lasts  for  from  thirty-six  to  forty-eight  hours, 
during  which  time  the  patient  remains  in  a  more  or  less  profound 
state  of  shock,  and  there  is  a  remarkable  absence  of  pain. 
When  shock  is  absent  or  little  marked,  however,  the  amount  of 
suffering  may  be  very  great.    When  the  injury  jjroves  fatal 


Fig.  41. — Keloid  iu  Cicatrices  resultiug  li-oiu  Burn  of  Tliird  Degree.  The 
area  uiiiler  tlie  left  axilla  was  skiu-grafted  by  Thiersch '.s  method,  and  the 
keloid  developed  only  iu  the  siwces  between  the  grafts. 

during  this  period,  death  is  due  to  shock,  probably  aggravated 
Ijy  the  poisonous  substances  which  are  believed  to  enter  the 
circulation.  In  fatal  cases  there  is  often  evidence  of  cerebral 
congestion  and  oedema. 

The  second  2:>enod  begins  when  the  .shock  passes  off,  and  lasts 
till  the  sloughs  sejjarate.  The  outstanding  features  of  this 
period  are  fever,  the  temperature  rising  to  102°,  103°,  or  104°  F. ; 
and  congestive  or  inflammatory  conditions  of  internal  organ.s, 
giving  rise  to  such  clinical  comjtlications  as  bronchitis,  broncho- 
pneumonia, or  pleurisy — especially  in  burns  of  the  thorax  ;  or 
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meningitis  and  cerebritis,  when  the  neck  or  licad  is  the  seat  of  the 
burn.  ■  Intestinal  catarrh  associated  witlr  diarrhoea  is  not  un- 
common ;  and  ulceration  of  the  duodenum  leading  to  perforation 
has  been  met  with  in  a  few  rare  cases.  These  phenomena  are 
much  more  prominent  when  septic  infection  takes  place  and  the 
discharge  is  profuse.  It  seems  more  than  probable  that  they 
are  all  to  be  attributed  more  or  less  directly  to  septic  absorption, 
especially  in  view  of  the  fact  that  they  have  become  less  frequent 
and  less  severe  .since  burns  have  been  treated  on  rigidly  anti- 
septic principles.  Albuminuria  is  a  fairly  constant  .symptom  in 
severe  burns,  and  is  probably  due  to  congestion  of  the  kidneys. 
In  burns  implicating  the  face,  neck,  mouth,  or  pharynx,  oedema 
glottidis  is  a  dangerous  complication.  During  this  period  the 
pain  subsides. 

The  third  j)sriod  begins  when  the  sloughs  separate,  usually 
between  the  seventh  and  fourteenth  days,  and  lasts  till  the 
wound  heals,  its  duration  depending  upon  the  size,  depth,  and 
asepticity  of  the  raw  area.  The  chief  causes  of  death,  during 
the  third  period  are  septic  absorption  in  any  of  its  forms ;  waxy 
disease  of  the  liver,  kidneys,  or  intestine;!  less  commonly 
erysipelas,  tetanus,  or  other  diseases  due  to  infection  by  specific 
organisms.  It  is  stated  that  duodenal  ulcers  have  sometimes 
perforated  and  caused  death  during  the  third  period. 

The  jyrognosia  in  burns  depends  on  (1)  the  superficial  extent, 
and,  to  a  much  less  degree,  the  depth  of  the  injury.  When 
more  than  one-third  of  the  entire  surface  of  the  body  is  involved, 
even  in  a  mild  degree,  death  usually  follows.  (2)  The  situation 
of  the  burn  is  important.  Burns  over  the  serous  cavities — 
abdomen,  thorax,  or  skull — are,  other  things  being  equal,  much 
more  dangerous  than  burns  of  the  limbs.  The  risk  of  oedema 
glottidis  in  bvu-ns  about  the  neck  and  mouth  has  been  already 
referred  to.  (3)  Children  arc  more  liable  to  .succumb  to  .shock 
during  the  early  periods,  but  withstand  prolonged  .suppuration 
better  than  adults.  (4)  When  the  patient  survives  the  shock 
the  presence  or  absence  of  .sepsis  is  the  all-important  factor  in 
prognosis. 

Treatment. — TXxa  (leitaral  tv&itment  consists  in  combating  the 
shock  by  warmth  ;  by  alcoholic  stimulants  given  by  the  mouth 
or  rectum  ;  or  by  hyi)odermic  injections  of  ether,  brandy,  or 
strychnine.    When  the  jiain  is  severe  morphin  must  be  injected. 

Local  Trent7nent. — This  must  bo  carried  out  on  the  most  rigid 
anti.sejitic  lines,  a  general  ana'sthetic  being  administered,  if 
neccssiu-y,  to  ensure  the  purification  being  carried  out  thoroughly. 
After  carefully  removing  the  clothes,  the  whole  of  the  burned 
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area  is  gently,  but  thoroughly,  washed  with  a  mild  antiseptic 
lotion,  such  as  warm  boracic  or  weak  lysol,  followed  by  sterilised 
saline  solution.  As  pyogenic  bacteria  are  invariably  found  in 
the  blisters  of  burns,  these  must  be  opened  and  the  raised 
epithelium  removed. 

The  dressings  subsequently  applied  should  meet  the  following 
indications  :  the  relief  of  pain  ;  the  prevention  of  sepsis  ;  and 
the  promotion  of  cicatrisation. 

The   application    which   most    satisfactorily  fulfils  these 
requirements  is  picric  acid,  which  is  applied  to  the  surface 
_  as  a  watery  solution — made  up  of  picric 

acid,  \  ^  drams;  absolute  alcohol,  3  ounces ; 
distilled  water,  40  ounces. 

Pads  of  lint  or  gauze  are  lightly  wrung 
out  of  the  solution  and  applied  over  the 
whole  of  the  reddened  area.  These  are 
covered  with  antisej)tic  wool,  without  any 
waterproof  covering,  and  retained  in  posi- 
tion by  a  many-tailed  bandage.    The  in- 


Fig.  42. — Cicatricial  Contraction  following 
Revere  Burn. 


jured  part  should  be  kept  at  rest  by  a  splint  or  other  suitable 
appliance.  The  dressing  should  be  changed  once  or  twice  a 
week,  any  portion  of  the  original  dressing  which  remains 
perfectly  dry  being  left  undisturbed.  The  value  of  a  general 
anaesthetic  in  dressing  extensive  burns,  especially  in  children, 
can  scarcely  be  overestimated. 

Picric  acid  yields  its  best  results  in  the  more  superficial  burns, 
but  is  useful  as  a  primary  dressing  in  all.  As  soon  as  the 
sloughs  separate  and  a  granulating  surface  forms,  the  ordinary 
treatment  for  a  healing  sore  is  instituted  (p.  79).  A  slough 
under  which  pus  has  collected  should  be  cut  away  with  scissors 
to  permit  of  free  drainage. 
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An  alternative  method  of  treating  extensive  luirns  is  by 
immersing  the  part,  or  even  the  whole  body  when  the  trunk  is 
affected,  in  a  bath  of  boracic  lotion  kept  at  the  body  tempera- 
ture, the  lotion  being  frequently  renewed. 

When  a  burn  is  already  septic  when  first  seen  by  the  surgeon 
it  is  to  be  treated  on  the  same  principles  as  govern  the  treatment 
of  other  infected  wounds. 

All  moist  or  greasy  applications,  such  as  Carron  oil,  carbolic 
oil  and  ointments,  and  all  substances  like  collodion  and  dry 
powders,  which  retain  discharges,  entirely  fail   to  meet  the 
indications  for  the  rational  treat- 
ment of  burns,  and  should  be 
abandoned. 

Thiersch  grafting  is  of  great 
value  in  hastening  the  healing 
after  exten.sive  burns,  and  in 
preventing  cicatricial  contrac- 
tion. The  deformities  which  are 
so  liable  to  develop  from  con- 
traction of  the  cicatrices  result- 
ing from  burns  are  treated  on 
the  general  principles  governing 
plastic  operations.  In  the  region 
of  the  face  (Fig.  43),  neck,  and 
flexures  of  joints  (Fig.  42), 
where  they  are  most  'marked, 
the  contracted  bands  may  be 
divided  and  the  parts  stretched, 
the  raw  surface  left  being 
covered  by  Thiersch  grafts  or 

by  flaps  of  skin  raised  from  adjacent  surfaces  and  glided  or 
twi.sted  into  position. 


Fig.  43. — Cicatricial  Contraction  after 
Burn,  causing  Del'ormity  of  Eyelids, 
Nose,  and  Moiitli. 


Injuries  produced  by  Electricity. 

Lesions  of  the  nature  of  burns  frequently  result  from  the 
action  of  electricity  on  the  tissues  of  the  body.  They  differ 
sufficiently  from  ordinary  burns  to  merit  separate  description, 
and  may  be  considered  under  the  headings  of  (I)  injuries 
produced  by  exposure  to  the  R(intgen  rays,  (2)  electrical  burns, 
and  (3)  lightning-stroke. 

Injuries  produced  by  Exposure  to  the  Rontgen  Rays.-- - 
rhero  is  still  some  difFerence  of  o[)inion  amongst  authorities  as 
to  whether  tluiso  lesions  are  due  to  the  influence  of  electricity 
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or  to  the  action  of  the  X-rays  themselves.  It  would  appear 
that  they  only  follow  exposure  to  electric  discharges  emanating 
from  a  Crooke's  tube  ;  that  the  patient  experiences  no  sensation 
of  electric  shock  or  of  heat ;  and  that  prolonged  or  repeated 
exposure  is  usually  necessary  to  their  production. 

Two  distinct  varieties  of  burn  are  recognised — an  erythe- 
matous form,  resembling  a  superficial  burn  ;  and  an  ulcerative 
and  sloughing  form,  corresponding  to  a  burn  of  the  third  or 
fourth  degree. 

The  erythematous  form  is  usually  met  with  on  the  back  of  the 
hands  and  fingers  of  those  who  work  with  the  Rbntgen 
apparatus,  but  occasionally  occurs  in  patients  who  have  been 
subjected  to  the  rays  for  diagnostic  or  therapeutic  purposes. 
The  first  symptom  is  the  appearance  of  a  red  patch  on  the  skin, 
attended  with  itching,  but  devoid  of  pain.  This  seldom  appears 
sooner  than  two  or  three  weeks  after  the  exposure.  The  skin 
becomes  dry,  tends  to  crack,  and  finally  desquamates.  The  hairs 
are  lost  and  the  nails  become  brittle.  The  sense  of  touch  is 
sometimes  impaired.  The  condition  is  very  persistent,  and 
usually  lasts  for  several  months.  It  disappears  spontaneously, 
but  is  very  liable  to  recur  if  the  parts  be  again  exposed  to  the 
influence  of  the  rays.  Sometimes  the  hair  is  without  any  other 
lesion ;  it  may  begin  to  grow  again  in  a  few  weeks,  or  the  loss 
may  be  permanent. 

The  ulcerative  form  is  met  with  in  patients  subjected  to  the 
rays  for  a  prolonged  period,  and  usually  begins  within  a  week  of 
the  exposure,  although  in  some  cases  the  first  signs  have  been 
delayed  for  two  or  three  weeks.  The  onset  is  marked  by  redness 
of  the  skin  and  slight  pain.  In  a  few  days  a  blister  containing 
sero-purulent  fluid  rises,  and  after  bursting  leaves  a  raw  surface 
which  is  extremely  painful.  A  slough  slowty  forms  and  gradually 
increases  in  size,  spreading  through  the  deep  fascia  and  exposing 
the  muscle.  The  prominent  features  of  this  form  are  the 
extreme  slowness  with  which  the  sloughs  separate, — sometimes 
a  process  of  several  months'  duration, — and  the  severity  of  the 
pain,  which  usually  calls  for  the  administration  of  opiates.  The 
raw  surface  left  after  the  separation  of  the  slough  is  very  slow 
to  heal,  and  during  the  process  fresh  patches  of  necrosis  may 
appear. 

The  treatment  consists  in  purifying  the  part  with  a  mild 
antiseptic,  such  as  boracic  lotion,  and  the  use  of  non-irritating 
protective  dressings.  When  granulations  have  appeared  the 
application  of  Thiersch  grafts  greatly  expedites  healing. 

Electrical  burns  usually  occur  in  those  who  are  engaged  in 
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industrial  undertakings  where  powerful  electrical  currents  are 
employed. 

The  lesions — which  vary  from  a  slight  superficial  scorching 
to  complete  charring  of  parts — are  most  evident  at  the  points 
of  entrance  and  exit  of  the  current,  the  intervening  tissues 
apparently  escaping  injury. 

The  more  superficial  degrees  of  electrical  burns  differ  from 
those  produced  by  heat  in  being  almost  painless  and  in  healing 
very  slowly,  although  as  a  rule  they  remain  dry  and  aseptic. 

The  more  severe  forms  are  attended  with  a  considerable 
degree  of  shock,  which  is  not  only  more  profound,  but  also  lasts 
much  longer  than  the  shock  in  an  ordinary  burn  of  corresponding 
severity.  The  parts  at  the  point  of  entrance  of  the  current  are 
charred  to  a  greater  or  less  depth.  The  eschar  is  at  first  dry 
and  crisp,  and  is  surrounded  by  a  zone  of  pallor.  For  the  first 
thirty-six  to  forty-eight  hours  there  is  comparatively  little  pain, 
liut  at  the  end  of  that  time  the  parts  become  exceedingly 
painful.  In  a  majority  of  cases,  in  spite  of  careful  purification, 
a  slow  form  of  moist  gangrene  sets  in,  and  the  slough  spreads 
both  in  area  and  in  depth,  until  the  muscles  and  often  the  large 
blood-vessels  and  nerves  are  exposed.  A  line  of  demarcation 
eventually  forms,  but  the  sloughs  are  exceedingly  slow  to  separate, 
taking  from  three  to  five  times  as  long  as  in  an  ordinary  burn, 
and  during  the  process  of  separation  there  is  considerable  risk 
of  secondary  hjemorrhage  taking  place  from  erosion  of  large 
vessels. 

Treatment. — Electrical  burns  are  treated  cn  the  same  lines  as 
ordinary  burns,  by  thorougli  [jurification  and  the  application  of 
dry  antiseptic  dressings,  with  a  view  to  avoiding  the  onset  of 
moist  gangrene.  Experience  has  shown  that  when  amputation 
is  neces.sary,  unless  the  limb  is  removed  well  above  the  level  of 
the  dead  tissue,  it  is  nat  advi.sablc  to  stitch  the  flaps,  as  the 
divided  nniscles  usually  necrose  to  their  ]»oints  of  origin,  and 
are  very  slowly  thrown  off  as  sloughs.  After  this  has  occurred 
and  granulations  have  formed,  skin-grafting  is  of  great  value  in 
hastjning  liealing. 

Lightning-stroke. — In  a  large  proportion  of  cases  lightning- 
stroke  [)roves  instantly  fatal.  In  non-fatal  cases  the  patient 
suffers  from  a  profound  degree  of  sliock,  and  there  may  or  may 
not  be  any  external  evidence  of  injury.  In  the  mildest  cases 
red  spots  or  wheals — closely  resembling  those  of  urticaria — may 
appear  on  the  body,  but  they  usually  fade  again  in  the  course 
of  twenty-four  hours.  Sometimes  large  patches  of  skin  are 
scorched  or  stained,  the  d  iscoloured  area  showing  a  markedly 
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arl)orescent  appearance.  In  other  cases  the  injured  skin  becomes 
dry  and  glazed,  resendiling  parchment.  Apitearances  are  occasion- 
ally met  with  corresponding  to  those  of  a  superficial  burn  pro- 
duced by  heat.  The  chief  difference  from  ordinary  burns  is  the 
extreme  slowness  with  which  healing  takes  place  Localised 
paralysis  of  groups  of  muscles,  or  even  of  a  whole  limb,  may  follow 
any  degree  of  lightning -stroke.  Treatment  is  mainly  directed 
towards  combating  the  shock,  the  surface  lesions  being  treated 
on  the  same  lines  as  ordinary  burns. 
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CONSTITUTIONAL  EFFECTS  OF  INJURIES. 

SvscorE  —  Shock  —  Collapse  —  Deliuium  in  Surgical  Patients: 
Delirium  in  general ;  Delirium  Tremens ;  'fraumatie  Delirium — 
Fat  Embolism. 

Syncope,  Shock,  and  Collapse. 

Syncope,  shock,  and  collapse  are  clinical  conditions  whicli  bear 
a  superficial  resemblance  to  one  another,  although  depending  on 
(litt'erent  cau.ses.  Syncope  is  essentially  due  to  a  sudden  cerebral 
anaemia ;  shock  results  from  a  reflex  paralysis  of  the  vasomotor 
centre  in  the  medulla ;  while  the  cause  of  collapse  is  the 
abstraction  of  fluids  from  the  solid  tissues  and  the  blood. 

Syncope  or  Fainting. — Syncope  is  the  result  of  a  suddenly- 
]iroduced  amemia  of  the  brain,  from  temporary  arrest  of  the 
heart's  action.  In  surgical  practice  this  condition  is  usually 
observed  in  nervous  persons  who  have  been  subjected  to  pain,  as 
in  the  reduction  of  a  dislocation  or  the  incision  of  a  whitlow ; 
or  in  those  who  have  rapidly  lost  a  considerable  quantity  of 
blood.  It  may  also  follow  the  sudden  withdrawal  of  fluid  from 
a  large  cavity,  as  in  tapping  an  abdomen  or  evacuating  an 
empyema.  Fainting  sometimes  occurs  also  during  the  adminis- 
tration of  chloroform,  especially  if  there  be  a  tendency  to 
sickness  and  the  patient  is  not  completely  under.  Its  occurrence 
during  an  operation  is  usually  attended  by  the  cessation  of 
oozing  from  tlie  divided  vessels  in  the  wound. 

Ciinicdi  Feulure!<. — When  a  person  is  about  to  faint  he  feels 
giddy,  has  surging  sounds  in  the  ears,  and  haziness  of  vision  ; 
111!  yawns,  l^ecomes  pale  and  sick,  and  a  free  flow  of  saliva  takes 
place  into  the  mouth.  The  pupils  dilate ;  the  pulse  becomes 
small  and  almost  imperceptil)le ;  the  respirations  shallow  and 
hurried  ;  consciousness  gradually  fades  away,  and  he  falls  in  a 
heap  on  the  floor. 
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Sometimes  vomiting  ensues  before  the  patient  completely 
loses  consciousness,  and  the  muscular  exertion  entailed  may 
ward  oft"  the  actual  faint.  This  is  frequently  seen  in  threatened 
syncopal  attacks  during  chloroform  administration. 

Recovery  begins  in  a  few  seconds,  the  patient  sighing  or 
gasping,  or,  it  may  be,  vomiting ;  the  strength  of  the  jmlse 
gradually  increases,  and  consciousness  slowly  returns.  In  some 
cases,  however,  syncope  is  fatal. 

Treatment. — The  head  should  at  once  be  lowered — in  imitation 
of  nature's  method — to  encourage  the  flow  of  blood  to  the  brain, 
the  patient,  if  necessary,  being  held  up  by  the  heels.  All  tight 
clothing,  especially  round  the  neck  or  chest,  must  be  loosened. 
The  heart  may  be  stimulated  reflexly  by  dashing  cold  water 
over  the  face  or  chest,  or  by  flipping  the  surface  with  a  wet 
towel.  The  application  of  volatile  substances,  such  as  ammonia 
or  smelling-salts,  to  the  nose ;  the  administration  by  the  mouth 
of  sal-volatile,  whisky  or  brandy,  and  the  intra-muscular  in- 
jection of  ether,  are  the  most  speedily  efficacious  remedies.  In 
severe  cases  the  application  of  hot  cloths  over  the  heart,  or 
of  the  faradic  current  over  the  liiie  of  the  phrenic  nerve,  just 
above  the  clavicle,  may  be  called  for. 

Shock  is  a  profound  lowering  of  the  vital  activity  following 
almost  immediately  on  the  receipt  of  some  injury  in  a  pre^dously 
healthy  individual. 

Various  factors  are  at  work  in  the  production  of  shock.  It 
may  be  due  to  intense  mental  emotion,  with  or  without  an 
associated  injury.  Even  slight  injuries  to  unimportant  tissues 
may  be  followed  by  severe  shock,  but,  other  things  being  equal, 
the  more  severe  the  injury  and  the  more  vital  the  organ  aft'ected 
the  greater  is  the  shock.  Any  injury  or  operation  in  the  region 
of  the  perineum,  the  genital  organs,  the  face,  or  the  mouth,  is 
usually  followed  by  considerable  shock.  Damage  to  jjarts  richly 
supplied  with  nerves,  es})ecially  those  derived  from  the  sym- 
pathetic system,  such  as  the  abdominal  or  thoracic  viscera,  is 
usually  attended  with  profound  degrees  of  shock.  Loss  of  blood 
also  increases  the  severity  of  shock.  Pain  is  certainly  a  factor, 
although  in  many  cases  the  severity  of  the  shock  bears  no  direct 
relation  to  the  intensity  of  the  pain.  Persons  with  a  highly- 
strung  nervous  system  sufi'er  more  from  shock  than  do  those  of 
a  more  phlegmatic  temperament.  Shock  is  always  a  risk  to  be 
reckoned  with  in  operations  on  young  children  ;  for  while  many 
suffer  little  from  shock  even  after  severe  operations,  others,  with 
much  less  cause,  succumb  to  it. 

When  the  injured  person's  mind  is  absorbed  with  other 
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matters  than  his  own  condition, — as,  for  example,  during  the 
heat  of  a  battle  or  in  the  excitement  of  a  railway  accident  or  a 
conflagration, — even  severe  injuries  may  be  unattended  by  pain  or 
shock  at  the  time,  although  when  the  period  of  excitement  is 
over  the  severity  of  the  shock  is  all  the  greater.  The  same 
thing  is  observed  in  persons  injured  while  under  the  influence 
of  alcohoL 

Pathology.  —  The  explanation  of  shock  which  most  satis- 
factorily falls  in  mth  the  clinical  phenomena  is  that  the 
symptoms  result  from  a  reflex  paralysis  of  the  vasomotor  centre 
in  the  medulla,  whereby  the  vascular  tone,  particularly  that  of 
the  arteries,  is  lessened  and  the  blood  pressure  falls.  Most  of 
the  blood  leaves  the  arteries  and  collects  in  the  large  venous 
trunks,  especially  those  of  the  abdomen.  There  is  thus  produced 
an  anajmia  of  the  brain  and  of  the  superficial  parts  of  the  body. 
At  the  same  time  the  right  side  of  the  heart  becomes  overloaded, 
and  impeded  in  its  action. 

Clinical  Features. — The  patient  is  in  a  state  of  great  pros- 
tration. He  is  roused  from  his  condition  of  indifference  with 
difficulty,  but  answers  cjuestions  intelligently,  if  only  in  a 
whisper.  The  face  is  pale,  beads  of  sweat  stand  out  on  the 
brow,  the  features  are  drawn,  the  eyes  sunken,  and  the  cheeks 
hollow.  The  lips  and  ears  are  livid  ;  the  skin  of  the  body  of 
a  greyish  colour,  and  cold  and  clammy.  The  pulse  is  rapid, 
fluttering,  and  often  all  but  imperceptible  at  the  wrist;  the 
respiration  is  irregular,  shallow,  and  sighing;  and  the  temperature 
may  fall  to  96°  F.  or  even  lower.  The  mouth  and  tongue  are 
parched,  and  the  patient  complains  of  thirst.  There  is  little 
sensibility  to  pain,  so  that  operations  may  be  performed  during 
shock  under  very  mild  anajstliesia. 

Except  in  very  sevei-e  cases,  shock  tends  towards  recovery, 
tlie  reaction,  as  it  is  called,  being  often  ushered  in  by  vomiting. 
The  pulse  Ijcconics  full  and  bounding  ;  the  respiration  deeper 
and  more  rcigular  ;  the  temperature  rises  to  100"  F.  or  higher; 
the  [)atietit  Ixsgins  to  take  notice  of  his  surroundings,  and  may 
complain  of  i)ain. 

In  certain  cases  the  sym]»toms  of  shock  so  closely  resemble 
those  resulting  from  sei)tic  absorption  that  it  is  difficult,  if  not 
iin|)ossible,  to  distinguish  between  them,  and  there  can  be  little 
doubt  that  many  deaths  have  been  attributed  to  shock  which 
were  really  Aw,  to  acute  septicininia.  The  conditions  formei'ly 
known  as  "delayed  shock"  and  "prostration  with  excitement" 
are  now  generally  recognised  to  be  due  to  septic  alisor])tion. 

Question  of  Operating  during  Slioclc. — Most  authorities  agree 
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that  operations  should  only  be  undertaken  during  profound 
shock  when  they  are  imperatively  demanded  for  the  arrest  of 
haemorrhage,  the  prevention  of  septic  infection  of  serous  cavities, 
or  the  relief  of  pain  which  is  producing  oi-  intensifying  the 
condition.  This  question  will  be  discussed  in  greater  detail 
later. 

Prevention  of  Operation  ShocJc. — About  half  an  hour  before  a 
})rolonged  and  severe  operation,  the  patient  should  receive  a 
nutrient  enema  of  brandy  and  pe2:)tonised  meat  juice,  and  a 
hypodermic  injection  of  grain  of  strychnine.  The  operating- 
room  must  be  warm, — not  less  than  70°  F., — and  the  patient 
should  be  wrapped  in  cotton  wool  and  blankets,  and  surrounded 
by  hot-bottles.  All  lotions  used  must  be  warm  (100°  F.)  :  and 
the  operation  should  be  completed  as  speedily  and  as  blood- 
lessly  as  possible.  In  prolonged  operations  further  injections 
of      grain  of  strychnine  may  be  given. 

Treatment. — A  patient  sufl'ering  from  shock  should  be  placed 
in  the  recumbent  position,  and  the  foot  of  the  bed  raised  to 
facilitate  the  return  circulation  in  the  large  veins,  and  so  increase 
the  flow  of  blood  to  the  brain.  His  bed  should  l)e  placed  near 
a  large  fire,  and  the  patient  himself  surrounded  by  cotton  wool 
and  blankets,  and  hot-bottles.  If  the  patient  has  lost  much 
blood,  the  limbs  should  be  wrapped  in  cotton  wool  and  firmly 
bandaged  from  below  upwards,  to  conserve  as  much  of  the 
circulating  blood  as  possible  in  the  trunk  and  head.  If  he  can 
swallow,  stimulating  drinks  such  as  hot  cofiee,  hot  wine  or 
whisky  should  be  given ;  if  not,  subcutaneous  injections  of  ether 
(20  to  .30  minims),  brandy,  digitalin  (y^^-  grain),  oi-,  best  of 
all,  strychnine  (Jy  to  grain),  may  be  administered.  Enemata 
containing  stimulants  may  also  be  given. 

The  intra-venous  or  intra-cellular  injection  of  normal  saline 
solution  (one  dram  of  sodium  chloride  to  a  pint  of  boiled  water) 
at  a  temperature  of  about  105°  F.  is  most  useful  where  nnicli 
blood  has  been  lost.  Two  or  three  pints  may  be  injected  into 
the  veins,  or  smaller  quantities  under  the  skin.  Saline  fiuids 
injected  into  the  rectum  arc  absorbed  more  slowly. 

The  extreme  thirst  of  which  the  patient  so  often  complains  is 
best  met  by  giving  small  quantities  of  warm  water  by  the 
mouth,  or  by  the  injection  of  four  or  five  ounces  of  warm  water 
into  the  rectum.  Ice  only  relieves  thirst  for  a  short  time,  and 
as  it  is  liable  to  induce  flatulence  should  be  avoided,  especially 
in  abdominal  cases.  Dryness  of  the  tongue  may  be  relieved  by 
swabbing  the  mouth  witli  a  mixture  of  glycerine  and  lemon 
juice. 
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If  severe  pain  after  operation  calls  for  the  use  of  morphin, 
~y  grain  of  atropin  .should  be  added  to  avoid  the  depressing 
effect  of  the  opiate. 

Artificial  respiration  may  be  useful  in  tiding  a  patient  over 
the  critical  period  of  shock. 

Collapse  is  a  clinical  condition  which  comes  on  more  in- 
sidiously than  shock,  and  which  does  not  attain  its  maximum 
degree  of  .severity  for  several  hours.  It  is  met  with  in  the 
course  of  severe  illnesses,  especially  such  as  are  associated  with 
the  loss  of  large  (juantities  of  fluid  from  the  body — for  example, 
l)y  severe  diarrha3a,  notably  in  Asiatic  cholera ;  by  copious 
vomiting ;  or  by  profuse  sweating,  as  in  some  cases  of  heat 
stroke. 

Collapse  often  follows  upon  .shock — for  example,  in  intestinal 
perforations,  or  after  abdominal  operations  complicated  with 
peritonitis,  especially  if  there  be  vomiting,  as  in  cases  of 
obstruction  high  up  in  the  intestine.  The  symptoms  of  collapse 
are  aggravated  if  septic  absorption  be  superadded  to  the  loss  of 
fluid. 

Severe  degrees  of  collap.se  follow  any  sudden  and  profuse  loss 
of  blood. 

The  clinical  features  of  this  condition  are  practically  the 
.same  as  those  of  shock ;  and  it  is  treated  on  the  same  lines.  It 
is  .seldom  recovered  from. 

Delirium  in  Surgical  Patiknts. 

Delirium  is  a  temporary  disturbance  of  mind  which  occurs  in 
the  cour.se  of  certain  diseases,  and  sometimes  after  injuries.  It 
is  to  be  looked  upon  as  a  serious  and  dangerous  complication. 

The  causes  of  delirium  in  surgical  patients  are  numerous,  and 
it  is  not  always  easy  in  a  given  case  to  discover  the  cause. 
Thus  it  may  be  associated  with  any  of  the  acute  pyogenic 
infections,  with  erysipelas,  especially  when  it  affects  the  head  or 
face,  and  with  chronic  .septic  disea.ses  of  the  urinary  organs.  In 
the  various  forms  of  meningitis,  and  in  some  cases  of  injury  to 
the  head,  it  Ls  common.  It  is  also  met  with  after  severe  lucmor- 
rhage,  and  in  ca.ses  of  [loisoning  by  iodoform,  chloroform, 
morphin,  cocain,  or  alcoliol.  Lastly,  delirium  may  be  an  evidence 
of  true  insanity. 

It  may  assume  the  form  of  excitcnuuit,  of  dementia.,  or  of 
inelanchoiia ;  and  the  symptoms  arc  usually  worse  during  the 
night.    Incoherent  muttering  regarding  past  incidents  or  occu- 
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pations  or  absent  friends  is  a  common  manifestation  of  the 
condition. 

Delirium  Tremens  is  seen  in  persons  addicted  to  alcohol  who, 
as  a  result  of  accident  or  operation,  are  suddenly  compelled  to 
lie  in  bed  for  some  time.  Although  oftenest  met  with  in  habitual 
drunkards  or  chronic  tipplers,  it  is  by  no  means  uncommon  in 
moderate  drinkers,  and  has  even  been  seen  in  children  who 
have  been  supplied  with  alcohol. 

Clinical  Features. — The  delirium,  which  has  been  aptly  de- 
scribed as  being  of  a  "busy"  character,  usually  first  manifests  itself 
within  a  few  days  of  the  patient  being  laid  up.  For  two  or  three 
days  he  refuses  food,  is  depressed,  suspicious,  sleepless  and  restless, 
desiring  to  be  allowed  out  of  bed.  Then  he  begins  to  mutter 
incoherently,  to  pull  off  the  bedclothes,  and  to  attempt  to  rise. 
There  is  general  muscular  tremor,  most  marked  in  the  tongue, 
the  lips,  and  the  hands.  The  patient  imagines  that  he  sees  all 
sorts  of  horrible  beings  around  him,  and  is  sometimes  greatly 
distressed  because  of  rats,  mice,  beetles,  or  snakes  which  he 
fancies  are  crawling  over  him.  The  pulse  is  soft,  rapid,  and 
compressible;  the  temperature  is  only  moderately  raised  (100°- 
101°  F.),  and  as  a  rule  there  is  profuse  sweating.  The  digestion 
is  markedly  impaired,  and  there  is  often  vomiting.  Patients  in 
this  condition  are  peculiarly  insusceptible  to  pain,  and  may  even 
Avalk  about  -with  a  fractured  leg  without  apparent  discomfort. 

In  most  cases  the  symptoms  begin  to  pass  otf  in  three  or  four 
days;  the  2)atient  sleeps,  the  hallucinations  and  tremors  cease, 
and  he  gradually  recovers.  In  other  cases  the  temperature  rises, 
the  pulse  becomes  running,  and  death  results  from  exhaustion. 

The  main  indication  in  treatmenf  is  to  secure  sleep,  by  the 
administration  of  bromides,  chloral,  trional,  paraldehyde,  or 
sulplional.  In  some  cases  hyoscin  injected  hypodermically  has 
been  found  useful.  Morphin  nuist  be  used  with  great  caution. 
At  the  same  time  the  patient  must  be  encouraged  to  take  jtlonty 
of  easily-digested  fluid  food  ;  the  t|uantity  being  snitplemented 
by  nutrient  enemata  if  necessary. 

In  the  early  stage  a  brisk  mercurial  purge  is  often  of  g)eat 
value.  Alcohol  should  be  withheld  entirely,  unless  failing  of  the 
pulse  strongly  indicates  its  use,  and  then  it  should  be  given  in 
the  food. 

Delirious  jtatients  must  be  constantly  watched  by  a  trained 
attendant  f)r  other  competent  person,  lest  they  get  out  of  bed 
and  do  harm  to  themselves.  ]\Teclianical  restraint  is  often 
necessary,  but  must  be  avoided  if  possible,  as  it  is  ajit  to  increase 
the  excitement  and  exliaust  the  jiatient.    On  account  of  the 
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extreme  restlessness,  there  is  often  great  difticulty  in  carrying 
ont  the  proper  treatment  of  the  primary  surgical  condition, 
and  considerable  modifications  in  splints  and  other  api>liances 
are  often  rendered  necessary. 

A  form  of  delirium,  sometimes  spoken  of  as  Traumatic 
Delirium,  may  follow  on  severe  injm'ies  or  operations  in  persons 
of  neurotic  temperament,  or  in  persons  whose  nervous  system  is 
exhausted  by  overwork.  It  is  met  with  apart  from  alcoholic 
intemperance.  This  form  of  delirium  seems  to  be  specially 
prone  to  ensue  on  operations  on  the  face,  the  thyroid  gland,  or 
on  the  genito-urinary  organs.  The  symptoms  appear  in  from  two 
to  five  days  after  the  operation,  and  take  the  form  of  restlessness, 
sleeplessness,  low  incoherent  muttering,  and  picking  at  the  bed- 
clothes. It  is  not  necessarily  attended  by  fever  or  by  muscular 
tremors.  The  patient  may  show  hysterical  symptoms.  This 
condition  is  probably  to  be  regarded  as  a  form  of  true  insanity, 
and  the  patient  may  become  maniacal  or  melancholic. 

The  treatment  is  carried  out  on  the  same  lines  as  that  of 
delirium  tremens. 

Fat  Embolism. — After  various  injuries  and  operations, 
but  especially  such  as  implicate  the  marrow  of  long  bones — for 
example,  comminuted  fractures,  osteotomies,  resections  of  joints, 
or  the  forcible  correction  of  deformities — fluid  fat  may  enter 
the  circulation  in  variable  quantity.  In  the  vast  majority  of 
cases  no  ill  effects  follow,  but  when  the  (juantity  is  large  or 
wheii  the  absorption  is  long-continued  certain  symptoms  ensue. 
These  are  mostly  referable  to  the  lungs  and  brain.  They  may 
come  on  immediately,  but  as  a  rule  do  not  do  so  for  two  or 
three  days. 

In  the  lungs  the  fat  collects  in  the  minute  blood-vessels  and 
[iroduces  venous  congestion  and  (edema.  IJyspna'a,  with  cya- 
nosiH,  a  [lersistent  cough  and  frothy  or  blood-stained  simtum, 
a  feeble  pulse  and  low  temperature  ai'e  the  chief  symptoms. 
Pneumonia  frequently  ensues. 

Wlien  the  fat  lodges  in  the  cajiillaries  of  the  brain  the  pulse 
l)ecoines  small,  rapid,  and  irregular,  delirium  followed  by  conu\ 
ensues,  and  the  condition  is  usually  rajiidly  fatal. 

Fat  is  usually  to  be  detected  in  the  urine,  even  in  mild  cases. 
In  fatal  cases  there  are  usually  other  complications  present. 

The  trcittinent  is  entirely  synqitomatic. 
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THE  BLOOD-VESSELS. 

Anatomy  —  Injuries  of  Aiiteiues  :  Varieties — Injuiiies  of  Veiks  : 
Air  Embolism — Repaii'  of  Blood-vessels  and  natural  arrest  of 
hfeniorrhage — H^emoruhage  :  Varieties;  Prevention;  Arrest — Con- 
stitutional eti'ects  of  hajmorrhage  —  Hfemopliilia  —  Diseases  of 
Blood-vessels:  Thrombosis;  Embolism — Arteritis:  Varieties; 
Atheroma  —  Thrombo  -  phlebitis  —  Phlebitis  :  V wrieties  —  Varix — 
Angiomata — NfEvus  :  Varieties;  Elcdrolysis — Cirsoid  Aneurysm 
— ANEUiiYSM  :  Varietiis;  Methods  of  Treatment — Aneurysms  of 
Individual  Artej!Ies. 

Surgical  Anatomy.  —  An  artery  has  three  coats  :  an  internal  coat  — 
the  tuniea  iniima  —  made  up  of  a  single  layer  of  endothelial  cells 
lining  the  lumen,  outside  of  which  is  a  layer  of  delicate  connective 
tissue,  and  still  further  out  a  dense  tissue  composed  of  elastic  fibres 
arranged  longitudinally  which  constitutes  the  internal  elastic  lamina. 
The  tunica  intinia  is  easily  ruptured.  The  middle  coat  or  tunica  media 
consists  of  non- striped  muscular  fibres  arranged  for  the  most  jiart 
concentrically  round  the  vessel.  In  this  coat  also  there  is  a  considerable 
jiroportion  of  elastic  tissue,  especially  in  the  larger  vessels.  The 
thickness  of  the  vessel  wall  depends  chiefly  on  tlie  development  of  the 
muscular  coat.  The  external  coat  or  tunica  advcntilia  is  composed  of 
fibrous  tissue  containing — esi)ecially  iu  vessels  of  medium  caliJire — some 
yellow  elastic  fibres  in  its  deeper  layers. 

In  most  parts  of  the  body  the  arteries  lie  in  a  sheatli  of  connective 
tissue,  from  which  fine  fibrous  processes  pass  to  the  tunica  adventitia. 
The  connection,  liowever,  is  not  a  close  one,  and  the  artery  when  divided 
transversely  is  capable  of  retracting  for  a  considerable  distance  within 
its  sheath.  In  some  of  the  larger  arteries  tlie  sheath  assumes  the  form 
of  a  definite  membrane. 

The  arteries  are  nourished  by  snuiU  vessels — the  rasa  vasorutu  — 
whicli  ramify  chielly  in  the  outer  coat.  Tliey  are  also  well  sujiplied 
with  nerves  which  regulate  the  size  of  the  lumen  by  inducing  contraction 
or  relaxation  of  the  muscular  coat. 

The  vciHS  are  constructed  on  the  same  general  plan  as  the  aiteries, 
the  individual  coats,  however,  Ijcing  tliinner.  Tlie  inner  coat  is  less 
easily  ruptured,  and  the  middle  coat  contains  a.  smaller  proportion  of 
muscular  tissue.  In  one  important  point  veins  difler  structurally  from 
arteries — namely,  in  being  provided  with  valves  which  prevent  rellux  of 
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the  blood.  These  valves  are  composed  of  seiniluuar  fokls  of  thv.  tunica 
iutiiiia  streugthoued  by  an  addition  of  connective  tissue.  Each  valve 
usually  consists  of  two  semilunar  Haps  attached  to  oiDposite  sides  of 
the  vessel  wall,  each  tiap  having  a  small  sinus  on  its  cardiac  side.  The 
distension  of  these  sinuses  with  blood  closes  the  valve  and  prevents 
regurgitation.  Valves  are  absent  from  the  superior  and  inferior  venic 
cavie,  the  portal  vein  and  its  tributaries,  the  hejiatio,  renal,  uterine, 
and  spermatic  veins,  and  from  the  veins  in  the  lower  part  of  the  rectum. 
They  are  ill-developed  or  absent  also  in  the  iliac  and  common  femoral 
veins — a  fact  which  has  an  important  bearing  on  the  jiroduction  of 
varix  in  the  veins  of  the  lower  extremity. 

The  wall  of  capillaries  consists  of  a  single  layer  of  endothelial  cells. 


Injuries  of  Arteries. 

The  following  cleHcription  of  the  injuries  of  arteries  refers 
entirely  to  the  larger,  named  trunks.  The  injuries  of  smaller, 
unnamed  vessels  are  included  in  the  consideration  of  contusions 
and  wounds. 

The  injuries  to  which  the  larger  arteries  are  liable  are  : 
contusion,  subcutaneous  rupture,  laceration  with  an  open  wound, 
and  punctured,  incised,  and  gunshot  wounds. 

Contusion. — An  artery  may  be  contused  by  a  blow  or  crush, 
i)r  by  the  oblique  impact  of  a  bullet.  Such  injuries  are  of 
little  clinical  interest,  because  when  subcutaneous  they  cannot 
be  diagnosed  with  certainty,  and  even  in  the  presence  of  an 
open  wound  their  existence  is  largely  a  matter  of  conjecture. 
The  bruising  of  the  vessel  wall,  especially  if  atheroma  be  present, 
may  residt  in  the  formation  of  a  thrombus  which  may  occlude 
the  lumen  temj)orarily  or  even  permanently,  and  in  rare  cases 
lead  to  gangrene.  A  simple  contusion,  however,  is  rarely  if 
ever  followed  by.  the  formation  of  an  aneurysm. 

Subciotcmeous  Rupture.  —  An  artery  may  be  ruptured  sub- 
futaneously  either  by  a  blow  or  crush  of  the  limb,  or  by  the 
displaced  fragment  of  a  broken  bone  or  a  sejiaratcd  epiphysis. 
Tills  injury  has  been  produced  during  attempts  to  reduce 
dislocations,  especially  those  of  old  standing  at  the  shoulder- 
joint.  It  is  most  liable  to  occur  when  the  vessels  are 
atheromatous.    The  rujiture  may  be  incomplete  or  complete. 

In  the  majority  of  cases  it  is  incomplete — the  inner  and 
middle  coats  being  torn,  while  the  outer  coat  remains  intact. 
Hk;  middle  coat  contracts  and  retracts,  and  the  internal,  because 
•>t  its  elasticity,  curls  up  in  the  interior  of  the  vessel,  forming  a 
valvular  obstruction  to  the  blood-How.  In  most  cases  this  results 
in  the  formation  of  a  thrombus  which  occludes  the  vessel.  In 
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some  cases  the  blood  pressure  gradually  distends  the  injured 
segment  of  the  vessel  wall  and  produces  an  aneurysm. 

Clinical  Features. — The  pulsation  in  the  vessels  lieyond  the 
seat  of  rupture  is  almost  always  arrested — for  a  time  at  least — 
owing  to  the  occlusion  of  the  vessel.  If  the  pulsation  returns 
within  a  week  of  the  injury  the  presumption  is  that  the 
occlusion  was  due  to  pressure  from  without — for  example,  by 
haemorrhage  into  the  sheath,  or  the  pressure  of  a  fragment  of 
bone.  In  cases  of  rupture  the  pulsation  seldom  returns  within 
five  or  six  weeks  of  the  injury,  if  indeed  it  is  not  permanently 
arrested.  A  good  collateral  circulation,  however,  is  rapidly 
established,  so  that  although  for  a  few  days  the  limb  may  be 
colder  than  its  fellow,  the  vascularity  is  soon  restored  and  the 
nutrition  maintained.  Temporary  loss  of  power  usually  accom- 
panies the  coldness  of  the  limb. 

In  cases  of  incomplete  rupture  the  indications  for  treatment 
are  to  promote  the  restoration  of  the  circulation,  and  to  prevent 
septic  infection  of  the  devitalised  segment  of  the  limb  beyond 
the  rupture.  The  skin  of  the  parts  supplied  by  the  damaged 
artery  must  first  be  thoroughly  j^urified.  The  limb  is  then 
wrapped  in  cotton  wool  to  conserve  its  heat,  and  elevated  to 
such  an  extent  as  to  promote  the  venous  return  without  at 
the  same  time  unduly  interfering  with  the  inflow  of  blood. 
To  regulate  the  balance  of  the  circulation  requires  careful 
adjustment  of  the  limb,  and  constant  supervision  is  necessary. 

In  the  majority  of  cases  of  incomplete  rupture  this  expectant 
treatment  yields  satisfactory  results.  If  gangrene  threatens, 
however,  amputation  at  the  level  of  the  seat  of  rupture  is  called 
for. 

In  more  severe  cases  the  rujjture  is  complete — all  the  coats 
of  the  vessel  being  torn  across,  so  that  the  blood  escapes  into 
the  surrounding  tissues.  This  degree  of  damage  to  the  artery 
is  usually  associated  with  tearing  of  nuiscles  and  ligaments, 
and  is  best  illu'sti'ated  by  those  cases  in  which  the  poi)liteal 
artery  is  ruptured  in  fracture  of  the  femur,  or  the  axillary  or 
brachial  artery  in  fi-actures  of  the  luiinerus  or  dislocations  of 
the  shoulder. 

In  addition  to  the  clinical  features  associated  with  incomplete 
rui)ture,  a  tense  and  excessively  painful  swelling  rapidly  appears 
in  the  ivgion  of  the  injury,  and  where  the  cellular  tissue  is  loose 
it  may  attain  a  considerable  size.  While  this  .swelling  is  form- 
ing it  may  pulsate.  In  some  cases  the  bleeding  does  not  take 
place  till  some  hours  after  the  injury,  and  comes  on  during 
the  period  of  reaction  from  shock.    The  pressure  of  the  effused 
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blood  occludes  the  veins  and  leads  to  marked  congestion  and 
tedema  of  the  limb  beyond.  The  interference  with,  the  circula- 
tion may  be  so  great  that  gangrene  ensues.  If  no  comi)lications 
supervene  the  swelling  subsides,  and  recovery  may  be  complete 
in  six  or  eight  weeks. 

Even  in  cases  of  complete  rupture  expectant  treatment  has 
in  many  cases  yielded  satisfactory  results.  In  some  cases  it 
may  be  safer  to  expose  the  injured  vessel,  and,  after  clearing 
away  the  clots,  to  apply  a  ligature  above  and  below  the  rupture. 
This  should  always  be  done  if  the  extravasation  is  great  or  if 
the  skin  threatens  to  give  way.  Amputation  is  called  for  if 
gangrene  ensues. 

Laceration  of  Arteries  associated  with  an  Ojxn  Wound. — 
Laceration  of  large  arteries  is  a  common  complication  of 
severe  machinery  and  railway  accidents.  The  violence  being 
usually  of  a  tearing,  twdsting,  or  crushing  nature,  such  injuries 
are  ■  seldom  associated  with  much  hsemorrhage,  as  torn  or 
crushed  vessels  quickly  become  occluded  by  contraction  and 
retraction  of  their  coats  and  by  the  formation  of  a  clot.  A 
whole  limb  even  may  be  completely  avulsed  from  the  body 
with  comparatively  little  loss  of  blood.  The  great  risk  in  such 
cases  is  secondary  hsemorrhage  resulting  from  septic  infection. 

The  treatment  is  that  applicable  to  all  infected  wounds,  with, 
in  addition,  the  ligation  of  the  lacerated  vessels. 

Punctured  ivounds  of  blood-vessels  may  result  from  stabs,  or 
they  may  be  accidentally  inflicted  by  the  surgeon  in  the  course 
of  an  operation. 

The  division  of  the  coats  of  the  vessel  being  incomplete,  the 
natural  hjemostasis  which  results  from  curling  up  of  the  intima 
and  contraction  of  the  media  fails  to  take  place,  and  bleeding 
goes  on  externally  and  into  the  surrounding  tissues.  If  the 
sheath  of  the  vessel  be  not  widely  damaged,  the  gradually 
increasing  tension  of  the  extravasated  blood  retained  within 
it  may  ultimately  arrest  the  escape  from  the  vessel.  A  clot 
then  forms  between  the  lips  of  the  wound  in  the  vessel  wall  and 
projects  for  a  short  distance  into  the  lumen,  without,  however, 
materially  interfering  Avith  the  flow  through  the  vessel.  The 
organisation  of  this  dot  may  result  in  the  healing  of  the 
wound  in  the  ves.sel  wall. 

In  other  cases  the  lilood  escapes  Ireyond  the  sheath  and 
infiltrates  the  surrounding  tissues,  and  a  traumatic  aneurysm 
results.  Secondary  luemorrhage  may  result  if  the  wound 
become  septic. 

The  treatment  consists  in   enlarging   tlic  external  wound 
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sufficiently  to  enable  it  to  be  pui'ified,  and  to  permit  of  the 
damaged  vessel  being  ligatured  above  and  below  the  puncture. 
In  some  cases  it  may  be  possible  to  suture  the  opening  in  the 
vessel  wall.  When  circumstances  prevent  this  treatment  being 
carried  out,  the  bleeding  may  be  arrested  by  making  firm 
pressure  over  the  wound  with  a  pad.  This  procedure,  how- 
ever, is  liable  to  be  followed  by  the  formation  of  a  traumatic 
aneurysm. 

Incised  Wounds. — We  here  refer  only  to  such  incised  wounds 
as  partially  divide  the  vessel  wall. 

Longitudinal  incised  wounds  show  little  tendency  to  gape, 
and  are,  therefore,  not  attended  with  much  bleeding.  They 
usually  heal  rapidly,  but,  like  punctured  wounds,  are  liable  to 
be  followed  by  the  formation  of  a  traumatic  anem-ysm. 

When  the  incision  in  the  vessel  wall  is  oblique  or  transverse, 
however,  the  retraction  of  the  muscular  coat  causes  the  opening 
to  gape,  with  the  result  that  there  is  profuse  haemorrhage, 
which,  even  in  comparatively  small  arteries,  may  prove  dangerous. 
When  the  '  associated  wound  in  the  soft  parts  is  valvular  a 
traumatic  aneurysm  may  develop. 

An  incompletely  divided  artery  should  be  ligatured  above 
and  below  the  wound  and  divided  between  the  ligatures. 
Large  trunks — such  as  the  external  iliac,  the  femoral,  the 
common  carotid,  the  brachial,  and  the  popliteal — have  been 
successfully  '  sutured  after  having  been  partially  divided, 
usually  in  the  course  of  an  operation.  Fine  silk  or  catgut 
stitches  are  passed  through  the  adventitia  and  media  after  the 
method  of  Lembert,  a  thin,  round  needle  being  employed. 
Part  of  the  sheath  of  the  vessel  or  of  an  adjacent  fascia  should 
be  stitched  over  the  line  of  sutures  in  the  vessel  wall.  If  septic  , 
infection  has  been  excluded  there  is  little  risk  of  thrombosis  or 
secondary  hasmorrhage. 

Gunshot  ivoutids  of  blood-vessels  have  been  already  referred 
to  (p.  214). 

Injuries  of  Veins. 

Veins  are  subject  to  the  same  forms  of  injury  as  arteries, 
and  the  results  are  in  most  respects  alike  in  both,  such  varia- 
tions as  occur  being  deijendent  partly  on  the  difference  in  their 
anatomical  structure,  and  partly  on  the  conditions  of  the 
circulation  through  them. 

Huhcuianeous  rupture  of  veins  occurs  under  the  same  condi- 
tions as  the  corresponding  injury  of  arteries,  and  more 
jDarticularly  in  association  with  fractures  and  in  the  reduction . 
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of  dislocations.  The  veins  most  commonly  ruptured  are  the 
])Opliteal,  the  axillary,  the  femoral,  and  the  subclavian.  On 
account  of  the  smaller  amount  of  elastic  and  muscular  tissue 
in  a  vein,  the  contraction  and  retraction  of  its  walls  is  less  thau 
in  an  artery,  and  so  bleeding  may  contim;e  for  a  much  longer 
period.  On  the  other  hand,  owing  to  the  lower  blood  pressure 
in  a  vein  the  outflow  goes  on  more  slowly,  and  the  gradually 
increasing  pressure  produced  by  the  extravasated  blood  is 
usually  sufficient  to  arrest  the  hajmorrhage  before  it  has  become 
serious.  As  an  aid  in  diagnosing  the  source  of  the  bleeding, 
it  .should  be  remembered  that  the  rupture  of  a  vein  does  not 
atfect  the  pulsation  in  the  limb  beyond.  The  risks  are  practically 
the  same  as  when  an  artery  is  ruptured,  and  the  treatment  is 
carried  out  on  the  same  lines,  but  in  the  case  of  veins  it  is 
seldom  necessary  to  operate  for  the  purpose  of  applying  a 
ligature. 

Wounds  of  veins — punctured  and  incised — frequently  occur 
in  the  course  of  surgical  operations ;  for  example,  in  the  removal 
of  tumours  or  diseased  glands  from  the  neck,  the  a'xilla,  or  the 
groin.  They  are  also  met  with  as  a  result  of  accidental  stabs 
and  of  suicidal  or  homicidal  injuries.  The  haemorrhage  from  a 
large  vein  so  damaged  is  usually  profuse,  but  owing  to  the 
comparatively  low  blood  pressure  is  more  readily  controlled  by 
external  jjressure  than  that  from  an  artery.  When  a  vein  is 
merely  punctured,  the  bleeding  may  be  arrested  either  by 
apijlying  firm  pressure  with  a  pad  of  gauze,  or  by  lateral 
ligature — that  is,  picking  up  the  margins  of  the  rent  in  the 
wall  and  securing  them  with  a  ligature  without  occluding  the 
lumen.  It  is  sometimes  possible  to  suture  the  opening  in  the 
wall  of  the  vein.  This  does  not  result  in  obliteration  of  the 
lumen,  nor  does  a  thrombus  necessarily  form. 

Simidtdncous  irijui-ies  of  arteries  and  veins  are  usually  pro- 
duced accidentally  by  stabs,  cuts,  or  bullets,  and  are  often 
attended  with  profu.se  haemorrhage.  In  the  limbs  the  risk  of 
gangrene  is  materially  increased  when  both  the  artery  and  the 
vein  are  divided,  and  gangrene  is  especially  liable  to  ensue  if 
the  wound  become  infected.  Punctured  and  gunshot  wounds 
ini|ilicating  both  vessels  are  very  liable  to  be  followed  by  the 
development  of  arterio-veiious  aneurysm. 

In  the  region  of  the  neck  air  may  be  sucked  into  an  open 
V(nn,  giving  rise  to  air  embolism. 

Entrance  of  Air  into  Veins — Air  Embolism. — 'I'liis  serious, 
though  fortunately  rare,  accident  is  apt  to  occur  in  the  course 
of  operations  in  the  region  of  the  thorax,  neck,  or  axilla,  if  a 
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large  vein  is  opened  and  fails  to  collapse  on  account  of  the 
rigidity  of  its  walls,  its  incorporation  in  a  dense  fascia,  or  from 
traction  being  made  upon  it.  If  a  vein  be  thus  held  open  the 
negative  pressure  in  the  vessel  during  inspu-ation  sucks  air  into 
the  right  side  of  the  heart.  This  is  accompanied  by  a  peculiar 
hissing  or  gurgling  sound,  and  with  the  next  expiration  some 
frothy  blood  leaves  the  wound  in  the  vessel  wall.  The  patient 
instantly  becomes  pale,  the  pupils  dilate,  respiration  becomes 
laboured,  and,  although  the  heart  may  continue  to  beat  forcibly, 
the  peripheral  pulse  is  weak,  and  may  even  be  imperceptible. 
On  auscultating  the  heart  a  churning  sound  may  be  heard. 
Death  may  result  in  a  few  minutes ;  or  the  heart  may  slowly 
regain  its  power  and  recovery  take  place. 

These  symptoms  have  been  attributed  (1)  to  the  collection  of 
air  in  the  right  side  of  the  heart,  so  that  the  right  ventricle 
has  no  blood  on  which  to  contract,  and  the  pulmonary  circulation 
is  therefore  stopped  ;  (2)  to  the  passage  of  air  into  the  pulmonarj' 
•■■  vessels  {air  embolism),  interfering  with  the  circulation  in  the 
lungs  and  preventing  the  entrance  of  fresh  blood  into  the  left 
side  of  the  heart ;  and  (.3)  to  the  passage  of  air  emboli  to  the 
cerebral  blood-vessels. 

Prevention. — In  all  operations  in  the  "  dangerous  area  " — as 
the  region  of  the  root  of  the  neck  is  called  in  this  connection — 
great  care  must  be  taken  not  to  notch  or  cut  across  any  vein 
before  it  has  been  secured  by  forceps,  and  to  apply  ligatures 
securely  and  at  once.  Deep  wounds  in  this  region  should  be 
kept  filled  with  an  aseptic  Huid,  such  as  normal  salt  solution. 
Immediately  a  cut  is  recognised  in  a  vein,  a  finger  should  be 
placed  over  the  vein  on  the  cardiac  side  of  the  wound,  and  kept 
there  until  the  vessel  is  secured  by  forceps  and  ligatured. 

Treatment. — Little  can  be  done  after  the  air  has  actually 
entered  the  vein  beyond  endeavouring  to  keep  up  the  heart's 
action  by  hypodermic  injections  of  ether  or  strychnine,  alcoholic 
eneraata,  and  mustard  or  hot  cloths  over  the  chest.  The  head 
at  the  same  time  should  be  lowered  to  prevent  syncope. 
Attempts  to  withdraw  the  air  by  suction,  and  the  employment 
of  artificial  respiration  have  proved  futile,  and  are,  by  some, 
considered  dangerous. 

Repair  of  Blood-Vessels,  and  the  Natukal  Arrest 
of  h.emorrha«e. 

These  pi'ocesses  are  so  intimately  related  to  one  another  that 
it  is  advisable  to  consider  them  together. 
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(a)  When  the  wall  of  an  artery  is  partial///  torn,  or  punctured, 
it  may  be  repaired  by  the  organisation  and  subsequent  conversion 
into  scar  tissue  of  the  clot  which  forms  in  the  gap.  This  cicatrix 
in  the  vessel  wall,  however,  is  liable  subsequently  to  be  stretched 
by  the  blood  pressure  and  to  become  the  starting-point  of  a 
traumatic  aneurysm. 

(A)  When  an  artery  is  completely  divided  the  circular  fibres 
of  the  muscular  coat  contract,  and  so  the  lumen  of  the  cut  ends 
is  diminished.  At  the  same  time  the  vessel  retracts  wdthin  its 
sheath,  in  virtue  of  the  recoil  of  the  elastic  elements  in  its  walls. 
The  tunica  intima  curls  up  in  the  interior  of  the  vessel,  and  the 
tunica  adventitia  collapses  over  the  cut  ends.  The  blood  which 
escapes  from  the  injured  vessel  fills  the  interstices  of  the  tissues, 
and,  coagidating,  forms  a  clot  which  temporarily  arrests  the 
bleeding.  That  part  of  the  clot  which  lies  between  the  divided 
ends  of  the  vessel  and  in  the  cellular  tissue  outside  is  known 
as  the  external  dot,  while  the  portion  which  projects  into  the 
lumen  of  the  vessel  is  known  as  the  internal  clot.  The  internal 
clot  usually  extends  into  the  vessel  as  far  as  the  nearest  collateral 
branch.  These  processes  constitute  what  is  known  as  the 
"temporary  arrest  of  hasmorrhage,"  which,  it  will  be  observed, 
is  effected  by  the  contraction  and  retraction  of  the  divided  artery 
and  by  the  formation  of  a  clot.  The  "permanent  arrest"  takes 
place  by  the  transformation  of  this  clot  into  scar  tissue.  The 
internal  clot  plays  the  most  important  part  in  the  process  :  it 
becomes  invaded  by  leucocytes  and  proliferating  endothelial 
and  connective-tissue  cells,  and  new  blood-vessels  permeate  the 
mass  forming  granulation  tissue.  This  is  ultimately  replaced 
by  cicatricial  fibrous  tissue,  which  permanently  occludes  the 
end  of  the  vessel.  Concurrently  and  by  the  same  process  the 
cxterTial  clot  is  converted  into  scar  tissue. 

Repair  of  Veins. — The  process  of  repair  in  veins  is  the  same 
as  that  in  arteries,  Imt  the  thrombosed  area  may  again  become 
canalised  and  the  circulation  through  the  vessel  be  re-established. 

Conditions  which  influence  the  Natural  Arrest  of  Hcemorrhage. 
—It  has  already  been  mentioned  that  contusion  or  laceration  of 
a  blood-vessel  promotes  the  natural  arrest  of  haemorrhage  by 
favouring  the  formation  of  clots  on  the  damaged  portions  of  the 
vessel  wall.  The  occurrence  of  syncope  or  of  profound  shock 
also  helps  to  stop  bleeding  by  reducing  the  force  of  the  lieart's 
action . 

On  the  other  hand,  there  are  various  conditions  which  retard 
the  natural  arrest.  When,  for  example,  a  vessel  is  only  partially 
divided,  the  contraction  and  retraction  of  the  muscular  coat, 
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instead  of  diininishing  the  calibre  of  the  artery,  open  up  the 
hole  in  its  wall  and  allow  of  free  bleeding.  By  completing  the 
division  of  the  vessel  under  these  circumstances  the  bleeding 
can  often  be  arrested.  In  certain  situations  also  the  arteries 
are  so  intimately  connected  with  their  sheaths  that  they  are 
unable  to  retract  and  contract  when  cut  across,— for  example, 
in  the  scalp,  in  the  penis,  and  in  bones, — and  copious  bleeding 
may  take  place  from  comparatively  small  vessels.  This  inability 
of  the  vessels  to  contract  and  retract  occurs  also  in  inflamed  and 
(ledematous  parts  and  in  scar  tissue.  Arteries  divided  in  the 
substance  of  a  muscle  also  sohietimes  bleed  unduly.  Any 
increase  in  the  force  of  the  heart's  action,  such  as  may  result 
from  exertion,  excitement,  or  over-stimulation,  also  prevents 
the  natural  arrest  of  bleeding.  Htemophilia  will  be  referred 
to  later. 

In  course  of  time  the  collateral  branches  of  the  vessel  above 
and  below  the  level  of  section  become  enlarged  and  their  inter- 
communication becomes  more  free,  so  that  even  when  large 
trunks  have  been  divided  the  vascular  supply  of  the  parts  beyond 
is  completely  restored.  This  is  known  as  the  develoijment  of 
the  collateral  circulation. 

(c)  Ligature  of  a  Vessel  in  its  Continuity. — When  a  ligature 
is  applied  to  an  artery  it  should  be  pulled  sufficiently  tight  to 
occlude  the  lumen  Avithout  causing  rupture  of  any  of  its  coats. 
It  often  happens,  however,  that  the  compression  causes  a 
rupture  of  the  iimer  and  middle  coats,  so  that  only  the  adventitia 
reinains  in  the  grasp  of  the  ligature.  While  this  weakens  the 
wall  of  the  vessel,  it  has  the  advantage  of  hastening  coagula- 
tion, by  bringing  the  lilood  into  contact  with  damaged  tissue. 
Whether  the  inner  and  middle  coats  be  ruptured  or  not,  blood 
coagulates  both  above  and  below  the  ligature,  the  proximal 
clot  being  longer  and  broader  than  that  on  the  distal  side.  In 
small  arteries  these  clots  extend  as  far  as  the  nearest  collateral 
branch,  but  in  the  larger  trunks  their  length  is  variable.  The 
permanent  occlusion  of  those  portions  of  the  vessel  occupied  by 
clot  is  brought  about  by  the  formation  of  granulation  tis.sue, 
and  its  replacement  by  cicatricial  tissue.  In  this  process  the 
coagulum  only  plays  a  i^assive  rdle  by  forming  a  scaffolding 
on  which  the  granulations  are  built  up.  The  ligature  Avhich 
surrounds  the  vessel,  and  the  elements  of  tlie  clot  are  ultimately 
absorbed. 

{d)  In  a  vessel  ligatured  at  its  cut  end, — as,  for  example,  in 
an  amputation  stump, — the  regenerative  process  is  practically  the 
same  as  when  it  is  ligatured  in  its  continuity.    The  ligature 


usually  tears  the  internal  and  jjvcMb  .c^f^tep.and. ,^  j3ull^s,t^  -r  ^ 
adventitial  coat  together.  The  %(Sk^  Md' ttife  ^h"faTf  pMTi^i^'-  *  ' 
of  vessel  beyond  it  are  subsequently  absorbed. 

H;emorrha(;e. 

Various  terms  are  employed  in  relation  to  haemorrhage 
according  to  its  seat,  its  origin,  the  time  at  which  it  occurs,  and 
other  circumstances. 

The  term  ejcternal  hcetnorrliage  is  employed  when  the  blood 
escapes  directly  to  the  surface  ;  when  the  bleeding  takes  place 
into  the  tissues  or  into  a  cavity  it  is  spoken  of  as  internal. 
The  blood  may  infiltrate  the  connective  tissue  of  the  skin  or  of 
deeper  parts,  constituting  an  extravasation  of  blood ;  or  it  may 
collect  in  a  definite  space  or  cavity  and  form  a  hmmatoma. 

The  coughing  up  of  blood  from  the  lungs  is  known  as 
Immoptysis ;  vomiting  of  blood  from  the  stomach  as  hoematemesis ; 
the  passage  of  stools  black  from  blood  as  vielcena,  and  the  passage 
of  bloody  urine  as  htematziria. 

Such  terms  as  cerebral,  pulmonary,  renal,  uterine,  applied  to 
haemorrhage,  obviously  indicate  the  organ  which  is  the  seat  of 
the  bleeding. 

Htemorrhage  is  known  as  arterial,  venous,  or  capillary, 
according  to  the  nature  of  the  vessel  from  which  it  takes  place. 

In  arterial  htemorrhage  the  blood  is  bright  red  in  colour,  and 
escapes  from  the  cardiac  end  of  the  divided  vessel  in  forcible  jets 
synchronously  with  the  systole  of  the  heart.  In  very  vascular 
tissues — for  example,  the  face — both  ends  of  a  divided  artery 
bleed  freely.  The  blood  flowing  from  an  artery  may  be  dark  in 
colour  if  the  patient's  respiration  is  impeded.  The  flow  is  some- 
times continuous  and  not  in  jets  when  the  heart's  action  is  weak 
and  the  blood  tension  low,  or  when  the  bleeding  takes  jjlace 
into  a  deep  wound  and  not  directly  onto  the  free  surface. 

Venous  })leeding  is  not  pulsatile,  hwt  occurs  in  a  continuous 
stream,  which,  although  both  ends  often  bleed,  is  most  copious 
from  the  distal  end  of  the  vessel.  The  blood  is  dark  red  under 
ordinary  conditions,  but  may  be  purplish,  or  even  black,  if  the 
patient  is  becoming  asphyxiated.  When  one  of  the  large  veins 
m  the  neck  is  wounded  the  effects  of  respiration  produce  a  rise 
and  fall  in  the  blood -stream  which  may  resemble  arterial 
pulsation.  Bleeding  from  the  cardiac  end  of  a  varicose  vein 
may  be  very  copious. 

In  capillar!/  hsemorrhage  red  blood  escapes  from  numerous 
points  on  the  surface  of  the  wound  in  a  slow,  steady  ooze.  This 
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form  of  bleeding  is  often  serious  after  operations  in  which  an 
elastic  tourniquet  has  been  employed,  and  in  bleeders. 

In  relation  to  the  time  at  which  it  occurs,  hiemorrhage  is 
spoken  of  as  ^^rimary,  reactionary,  and  secondary. 

Primary  htemorrhage  is  that  which  immediately  follows  a 
wound  of  a  blood-vessel. 

Treatment. — It  is  convenient  to  consider  separately  the  treat- 
ment of  primary  hasmorrhage,  as  it  occurs  in  an  accidentally- 
inflicted  wound,  and  in  the  course  of  a  surgical  operation. 

Surgical  Arrest  of  Accidental  Haemorrhage. — In  attemi)t- 
ing  to  stop  bleeding  it  is  well  to  bear  in  mind  the  factors  which 
promote  its  spontaneous  arrest,  and  to  endeavour,  as  far  as 
|)ossible,  to  imitate  the  natural  process.  The  first  step  in 
arresting  bleeding  from  a  wound  is  to  clear  away  all  clots  which 
may  have  formed,  as  these  obscure  the  bleeding  point.  If  the 
hajmorrhage  is  from  a  partially-divided  vessel,  this  should  be 
completely  cut  across  to  enable  its  walls  to  contract  and  retract, 
and  to  facilitate  the  application  of  forceps  and  ligatures. 

As  the  formation  of  a  coagulum  is  favoured  by  a  weak 
condition  of  the  circulation  and  by  a  low  blood  pressure,  active 
stimulation  of  the  patient  shoidd  be  avoided,  and  absolute  rest 
en.sured.  Elevation  of  the  bleeding  part  is  indicated,  esjaecially 
in  the  case  of  a  limb,  and  flexion  of  the  joint  on  the  proximal 
side  of  the  bleeding-point — knee  or  elbow — is  often  of  value. 

When  the  bleeding  is  profuse,  further  measures  must  be 
taken.  The  most  efficient  means  of  temporarily  controlling 
profuse  haemorrhage  is  by  pressure  applied  with  the  finger,  or 
with  a  pad  of  gauze,  directly  over  the  bleeding  point.  Whije 
this  is  maintained  an  assistant  makes  digital  pressure,  or  applies 
a  tournicjuet,  over  the  main  vessel  of  the  limb  on  the  proxim.al 
side  of  the  bleeding  point.  A  useful  emergency  tourniquet  may 
be  improvised  by  folding  a  large  handkerchief  en  cravatte,  with 
a  cork  or  piece  of  wood  in  the  fold  to  act  as  a  pad.  The  hand- 
kerchief is  applied  round  the  limb,  with  the  }iad  over  the  main 
artery,  and  the  ends  knotted  on  the  outer  aspect  of  tlie  limb. 
With  a  strong  piece  of  wood  the  handkerchief  is  wound  uji  like 
a  Spanish  windlass,  until  sufficient  pressure  is  exerted  to  arrest 
the  bleeding.  The  hcvmorrhage  being  thus  controlled,  the 
surgeon  proceeds  to  applj^  a  ligature  to  each  end  of  the  bleeding 
vessels  in  the  way  presently  to  be  described. 

Haemorrhage  in  Surgical  Operations. — The  management  of 
the  hannorrhagc  which  acconqtanies  a  surgical  operation  includes 
[n)  i)reventive  measures,  and  (J))  the  arrest  of  the  bleeding. 
Prevention   of  HcBviorrliage.  —  The   most  convenient  and 
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certain  means  of  preventing  hemorrhage — way  in  an  amputation 
— is  by  the  use  of  some  form  of  toiirrwiuet,  such  as  the  elastic 
tubing  of  Esmarch  or  of  Foulis,  or  an  elastic  bandage,  or  the 
screw  tourniquet  of  Petit.  Before  applying  any  of  these  it  is 
advisable  to  empty  the  limb  of  blood.  This  is  best  done  after 
the  manner  suggested  by  Lord  Lister.  The  limb  is  held  vertical 
for  three  or  four  minutes ;  the  veins  are  thus  emptied  by 
gravitation  and  they  collapse,  and  as  a  physiological  result  of 
this  the  arteries  reflexly  contract,  so  that  the  quantity  of  blood 
entering  the  limb  is  reduced  to  a  minimum.  With  the  limb 
still  elevated  the  tourniquet  is  firmly  applied,  a  part  of  the  limb 
being  selected  where  the  vessel  can  be  pressed  directly  against  a 
bone,  and  where  there  is  no  risk  of  exerting  injurious  pressure 
on  important  nerve  trunks.  To  protect  the  skin  the  tourniquet 
should  be  applied  over  a  layer  of  lint.  The  first  turns  of  the 
tourniquet  must  be  rapidly  and  tightly  applied  to  arrest  com- 
pletely the  arterial  flow.  Unless  this  is  done  the  veins  only  are 
obstructed  and  the  limb  becomes  congested.  In  the  inferior 
extremity  the  best  place  to  apply  a  tourniquet  is  the  lower  third 
of  the  thigh,  and  in  the  superior,  the  middle  of  the  upper  arm. 
This  "  bloodless  method  "  of  operating  is  subject  to  the  objection 
that,  owing  to  the  vasomotor  paralysis  of  the  smaller  vessels, 
the  bleeding  which  takes  place  after  the  removal  of  the 
tourniquet  is  often  profuse. 

To  obviate  this  disadvantage,  many  surgeons  rely  uiion 
clujital  conhpression  of  the  main  vessel  supplying  the  limb.  The 
amount  of  blood  lost  immediately  may  be  greater  than  by  the 
"  bloodless  method,"  but  the  small  vessels  bleed  much  less,  so 
that  the  total  loss  of  blood  is  probably  about  equal  in  the  two. 

In  selecting  a  point  at  which  to  apply  digital  comjiression,  it 
is  essential  that  the  vessel  should  be  lying  over  and  close  to  a 
bone  which  will  furnish  the  necessary  resistance.  The  following 
are  the  more  important  vessels  which  lend  themselves  to  digital 
compression,  and  the  directions  in  which  the  i)ressure  should  be 
applied.  The  common  carotid  is  pressed  backward  and  inward 
against  the  transverse  process  (carotid  tubercle)  of  the  sixth 
cervical  vertebra ;  the  temporal  against  the  zygoma  in  front  of 
the  ear;  and  the  facial  against  the  lower  jaw  at  the  anterior  edge 
of  the  masseter  muscle. 

In  the  upper  extremity  tlie  sul)clavian  is  ju-essed  against  the 
first  rib  by  making  pressure  downwards  and  backwards  in  the 
hollow  above  the  clavicle  ;  the  axillary  and  lirachial  by  pressing 
agfiinst  the  shaft  of  the  humerus. 

In  the  lower  extremity  the  femoral  is  controlled  by  pressing 
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in  a  direction  backward  and  slightly  ujiward  against  the  brim 
of  the  pelvis,  midway  between  the  symphysis  pubis  and  the 
anterior  superior  iliac  spine. 

The  abdominal  aorta  may  be  compressed  against  the  bodies 
of  the  lumbar  vertebrte  opposite  the  umbilicus,  if  the  spine  be 
arched  well  forwards  over  a  pillow  or  sand-bag.  The  best 
method  is  that  suggested  by  Macewen,  in  which  the  patient's 
spine  is  arched  forwards  by  allowing  the  lower  extremities  and 
pelvis  to  hang  over  the  loAver  end  of  the  table,  while  the 
assistant,  standing  on  a  stool,  applies  his  closed  list  over  the 
abdominal  aorta  and  compresses  it  against  the  vertebral  column. 

Arrest  of  lloemorrhage. — The  best  means  of  securing  the 
larger  vessels  is  by  ligature.  Torsion  and  forci- pressure  are 
more  suitable  to  small  branches.  The  actual  cautery,  douch- 
ing with  very  hot  water,  the  local  application  of  styptics,  and 
the  internal  administration  of  drugs  have  a  limited  field  of 
usefulness  in  the  treatment  of  surgical  haamorrhage. 

Ligatwre.  —  The  divided  vessel  having  been  secured  -with 
forceps  as  near  to  its  cut  end  as  possible,  a  ligature  is  applied, 
preferably  of  some  absorbable  material  such  as  catgut  or  kangaroo 
tendon.  Fine  silk  may  be  preferred,  on  account  of  the  greater 
certainty  with  which  it  can  be  sterilised. 

Torsion. — In  employing  torsion,  the  end  of  the  vessel  is 
caught  with  forceps,  and  the  terminal  portion  twisted  round 
several  times.  The  object  is  to  tear  the  inner  and  middle  coats 
of  the  vessel  so  that  they  curl  up  inside  the  lumen,  while  the 
outer  fibrous  coat  is  twisted  into  a  cord  which  occludes  the  end 
of  the  vessel.  This  method  is  seldom  employed  excejit  for 
comparatively  small  vessels,  but  it  is  a^jplicable  to  even  the 
largest  arteries. 

Forci-pressuve. — Bleeding  from  the  smallest  arteries  and  from 
arterioles  can  usually  be  arrested  by  firmly  squeezing  them  for 
a  few  minutes  with  serrated  or  grooved  artery  forceps,  such  as 
those  of  Spencer  Wells,  Kocher,  or  Greig-Smith.  It  is  usually 
found  that  on  the  removal  of  the  forceps  at  the  end  of  the 
operation  no  further  hfiemorrhage  takes  place. 

The  actual  cautery  or  Paquelin's  thernio  -  cautery  is  some- 
times employed  to  arrest  hiemorrhage.  It  is  used  at  a  dull- 
red  heat,  which  sears  the  divided  ends  of  the  vessels  and  so 
occludes  the  lumen.  A  bright -red  or  a  wliite  heat  t-uts  the 
vessel  across  without  occluding  it.  The  separation  of  the  slough 
produced  by  the  charring  of  the  tissues  is  .sometimes  attended 
with  secondary  bleeding. 

Profuse  capillary  oozing  may  sometimes  be  arrested  by 
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doucliina;  the  part  with  sterilised  water  at  a  temperature  of 
about  110'  F. 

Sti/ptics. — The  local  application  of  styptics  is  seldom  to  be 
recommended.  In  the  treatment  of  epistaxis  or  bleeding  from 
the  nose,  of  h;eniorrhage  from  the  socket  of  an  extracted  tooth, 
and  sometimes  from  ulcerating  or  granulating  surfaces,  however, 
styptics  are  useful.  All  clots  must  be  removed  and  the  drug 
ajjplied  by  means  of  a  pad  of  gauze  directly  to  the  bleeding 
surface.  Adrenalin,  turpentine,  peroxide  of  hydrogen,  and 
liquor  ferri  perchloridi  are  the  most  useful  drugs  for  this  purpose. 

The  internal  administration  of  such  drugs  as  ergot  and  its 
derivatives,  gallic  acid,  and  chloride  of  calcium  is  seldom 
called  for. 

Eeactionary  or  intermediary  hasmorrhage  is  really  a  recurrence 
of  primary  bleeding.  As  the  name  indicates,  it  occurs  during 
the  period  of  reaction — that  is,  within  the  first  few  hours  after 
an  operation  or  injury.  It  is  due  to  the  increase  in  the  blood 
pressure  which  accompanies  reaction  displacing  the  clots  which 
occlude  the  vessels,  or  causing  vessels  to  bleed  which  did  not 
bleed  during  the  ojieration  ;  or  it  may  be  due  to  the  slipping  of 
a  ligature  or  to  the  giving  way  of  a  grossly  damaged  portion 
of  the  vessel  wall.  In  certain  situations  also  —  for  example, 
in  the  scrotum  —  the  relaxation  of  the  dartos  during  the 
first  few  hours  after  operation  may  lead  to  reactionary 
hiemorrhage. 

When  the  bleeding  is  due  to  a  ligature  having  slipped  from 
a  large  vessel,  the  wound  must  be  opened  up  and  the  vessel 
again  secured.  As  a  rule,  however,  reactionary  haemorrhage 
takes  place  from  small  vessels,  and  is  due  to  displacement  of 
the  occluding  clots.  In  many  cases  the  hajmoi'rhage  is  found 
to  stoj)  when  the  bandages  and  soaked  dressings  are  removed. 
Whether  this  occurs  or  not,  it  is  usually  sufficient  in  the  first 
instance  to  api)ly  firm  pressure  and  to  elevate  the  limb.  Shoidd 
the  hajmorrliage  recur,  the  wound  must  be  reopened,  and  forcejiS 
or  ligatures  applied  to  the  bleeding  vessels.  Douching  the 
wound  with  liot  sterilised  water  (about  110"  F.),  and  ])lugging 
it  tightly  with  sterilised  gauze  are  often  successful  in  arresting 
capillary  oozing  from  a  large  surface.  The  internal  administra- 
tion of  morphin  sometimes  ))rovcs  useful  ))y  keeping  the 
patient  f[uiet. 

Tli<^  term  Secondary  Haemorrhage  refers  to  bleeding  which 
IS  due  to  some  interference  with  the  natural  process  by  which 
an  injured  vessel  is  repaired.  It  is  also  employed  to  describe 
the  l)leeding  which  may  result  from  erosion  of  a  blood-vessel — 
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for  example,  by  an  abscess  burrowing  into  it,  or  by  sloughing 
in  the  sore  throat  of  scarlet  fever,  or  by  the  pressure  of  a 
drainage-tube.  As  secondary  haemorrhage  is  almost  invariably 
the  result  of  septic  processes,  it  is  much  less  frequent  now  than 
it  was  in  pre -antiseptic  days.  In  whatever  way  the  infective 
material  reaches  the  vessel — whether  from  suppuration  in  the 
wound,  from  the  material  used  for  ligature,  or  from  the  blood- 
stream— it  produces  an  inflammatory  softening  and  disintegra- 
tion of  the  occluding  clot  or  young  fibrous  tissue,  and  of  the 
vessel  wall.  The  bleeding  which  takes  place  Avhen  the  vessel 
at  length  gives  way  may  at  first  be  slight  and  may  stop 
spontaneously.  It  soon  recurs,  however,  and  as  the  destructive 
process  progresses,  the  recurrences  become  more  frequent  and 
the  flow  more  abundant,  until  eventually  a  profuse,  and  it  may 
be  fatal,  hiBmorrhage  results. 

The  occurrence  of  slight  haemorrhages  from  a  suppurating 
wound  in  the  vicinity  of  a  large  blood-vessel  is  strongly 
suggestive  of  secondary  haemorrhage,  and  should  always  lead  to 
steps  being  taken  to  avoid  more  serious  bleeding,  or  to  deal 
with  it  when  it  occurs.  A  Petit's  screw  tourniquet  should  be 
loosely  applied  to  the  limb  above  the  wound,  and  the  nurse 
should  be  instructed  to  tighten  it  up  in  the  event  of  bleeding 
taking  place,  and  to  summon  the  surgeon  without  delay.  In 
most  cases,  however,  it  is  safer  to  anticipate  serious  bleeding  by 
operative  measures. 

Treatment. — If  the  bleeding  is  from  a  moderate-sized  vessel, 
it  may  be  sufficient  to  wash  out  the  Avound  with  a  hot  antiseptic 
lotion,  and  after  sponging  it  with  pure  carbolic  acid,  to  plug  it 
tightly  with  iodoform  or  double-cyanide  gauze.  If  practicable, 
the  bleeding  vessel  should  be  secured  by  a  fresh  ligature. 

When  a  large  vessel  is  involved  and  when  the  wound  is 
badly  infected  and  sloughing,  it  is  safer  to  ligature  the  main 
vessel  through  a  fresh  incision  well  above  the  wound.  Should 
this  fail  to  arrest  the  hajmorrhage,  or  should  the  jirocedure 
involve  the  risk  of  gangrene,  it  may  be  necessary  to  aniiaitate 
the  limb  well  above  the  infected  area.  Gangrene  is  more  likely 
to  follow  ligature  of  the  main  vessels  of  the  lower  than  of  the 
upper  extremity  under  these  conditions,  although  we  have  our- 
selves ligatured  both  the  external  iliac  artery  and  vein  for 
secondary  luiemorrhage  without  inducing  gangrene.  In  situa- 
tions wliere  proximal  ligature  is  impossible — for  example,  in  the 
neck,  the  groin,  or  the  pelvis — Arm  jjlugging  witli  anti.septic 
gauze  may  be  the  only  treatment  available. 

Constitutional  Effects  of  Hsemorrhage.  — The  severity  of 
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the  symptoms  resulting  from  hivmorrliage  depends  as  much 
on  the  rapidity  with  which  the  bleeding  takes  place  as  on 
the  amount  of  blood  lost.  The  sudden  loss  of  a  large 
quantity  of  blood,  whether  from  an  open  wound  or  into  a 
serous  cavity,  —  for  example,  after  rupture  of  the  liver  or 
spleen, — is  attended  with  marked  jiallor  of  the  surface  of  the 
body  and  coldness  of  the  skin,  especially  of  the  face,  ears,  nose, 
feet,  and  hands.  The  skin  is  moist  with  a  cold,  clammy  sweat, 
and  beads  of  perspiration  stand  out  on  the  forehead.  The  pulse 
becomes  feeble,  soft,  and  rapid,  and  the  patient  feels  faint  and 
listless.  The  temperature  is  usually  subnormal ;  and  the  respira- 
tion rapid,  shallow,  and  sighing  in  character.  Abnormal  visual 
sensations,  such  as  flashes  of  light  or  spots  before  the  eyes,  and 
rushing,  buzzing,  or  ringing  sounds  in  the  ears  are  often  com- 
plained of.  The  patient  usually  suffers  from  extreme  thirst 
which  is  very  distressing.  Syncope  often  occurs,  and  may 
prove  fatal. 

In  extreme  cases  phenomena  which  have  been  aptly  described 
as  those  of  "air  hunger"  ensue.  On  account  of  the  small 
quantity  of  blood  circulating  through  the  body,  the  tissues  are 
imperfectly  oxygenated,  and  the  patient  experiences  sensations 
as  of  suffocation.  He  is  extremely  restless,  gasps  for  breath, 
constantly  throws  about  his  arms  and  bares  his  chest  in  the 
vain  attempt  to  breathe  more  freely.  Faintness  and  vertigo  are 
marked  features.  The  diminished  supply  of  oxygen  to  the 
brain  and  to  the  muscles  produces  muscular  twitchings,  and 
sometimes  convulsions.  Finally,  the  pupils  dilate,  the  sphincters 
relax,  and  death  ensues. 

It  is  to  be  borne  in  mind  that  young  children  stand  the  loss 
of  blood  badly,  but  that  they  quickly  recover  as  the  regeneration 
of  blood  takes  place  rapidly.  In  old  people  also,  and  especially 
when  they  are  fat,  the  loss  of  blood  is  badly  borne,  and  the  ill- 
effects  last  longer,  and  may  even  be  permanent.  "Women,  on  the 
whole,  stand  loss  of  blood  better  than  men,  and  in  them  the 
blood  is  more  rapidly  replaced. 

Treatment. — The  treatment  is  practically  the  same  as  that 
of  .shock.  The  patient  should  be  placed  at  rest  in  a  warm  but 
well-ventilated  room,  and  the  foot  of  the  bed  should  be  elevated. 
Cardiac  stinuiiants,  such  as  strychnine,  alcohol  or  ether,  must 
be  judiciously  administered,  over-stinuilation  being  carefully 
avoided.  The  inhalation  of  oxygen  has  been  found  useful  in 
relieving  the  more  ui'gent  symptoms  of  dyspnoea. 

The  blood  may  be  emptied  from  the  liin))s  into  tlie  vessels  of 
the  tnmk,  where  it  is  more  needed,  by  holding  them  vertically 
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in  the  air  for  a  few  minutes,  and  then  applying  a  firm  elastic 
bandage  over  a  layer  of  cotton  wool. 

Introduction  of  Fhdds  into  the  Circulation. — The  most  valu- 
able measure  for  maintaining  the  circulation,  however,  is  the 
injection  of  from  one  to  three  pints  of  ordinary  physiological 
salt  solution  (a  teaspoonful  of  common  salt  to  a  pint  of  water) 
into  a  vein.  The  solution  is  sterilised  by  boiling,  and  cooled  to 
a  temperature  of  about  100"  F.  It  is  best  introduced  into  the 
median  basilic  (or  other  superficial)  vein,  by  means  of  a  small 
glass  or  metal  nozzle  to  which  is  attached  three  or  four  feet  of 
rubber  tubing  with  a  glass  funnel  at  the  end  of  it.  All  air  is 
expelled  from  the  apparatus  by  filling  it  with  fluid  before  con- 
necting it  with  the  vein.  The  fluid  is  allowed  to  flow  slowly 
into  the  vein  —  from  twenty  to  thirty  minutes  being  occupied 
in  the  process  —  the  pressure  being  graduated  by  raising  or 
lowering  the  funnel.  The  tube  must  constantly  be  kept  filled 
with  fluid  to  avoid  the  risk  of  introducing  air  into  the  circulation. 

When  for  any  reason  it  is  inexpedient  to  inject  the  fluid 
directly  into  a  vein,  equally  satisfactory,  although  less  rapidly 
attained  results  follow  its  introduction  into  the  cellular  tissue — 
for  example,  under  the  mamma,  into  the  axilla,  or  under  the  skin 
of  the  back — or  into  the  peritoneal  cavity.  Repeated  injections 
of  one  or  two  pints  of  saline  solution  into  the  rectum  also  yield 
satisfactory  results. 

If  the  patient  can  retain  fluids  taken  by  the  mouth — such  as 
hot  coffee,  barley  water,  or  soda  water — these  should  be  freely 
given,  unless  the  injury  necessitates  operative  treatment  under 
an  anaesthetic. 

The  injection  of  blood  obtained  from  a  healthy  individual  is 
sometimes  employed  in  the  treatment  of  pernicious  aTia?mia  and 
other  diseases.  As  it  flows  from  the  vein  of  the  donor,  the 
blood  is  caught  in  a  warm  glass  dish,  and  is  kept  from  coagulat- 
ing by  having  added  to  it  a  Ave  per  cent,  solution  of  phosphate 
of  soda  (two  ounces  of  the  solution  to  every  six  ounces  of  blood). 
The  mixture  is  then  slowly  injected  into  one  of  the  patient's 
veins,  means  being  taken  to  keep  it  at  the  body  temjierature. 
In  addition  to  the  fact  that  it  has  no  advantage  over  .saline 
injections,  the  risk  of  introducing  blood-clots  and  septic  organ- 
isms, the  more  elaborate  technique,  and  the  frequent  difhoulty 
of  obtaining  a  suitable  donor  of  blood,  militate  against  the  em- 
ployment of  this  method  in  the  treatment  of  haimorrhage. 

The  direct  transfusion  of  blood  from  one  person  to  another 
has  been  almost  eiitirely  supersetled  by  the  above  methods. 

The  free  administration  of  fluids  by  the  mouth  and  a  liberal 
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diet  of  easily  digested  and  readily  absorbable  food  are  clearly 
indicated.  Iron,  arsenic,  and  other  hiematinic  drugs  are  also 
sailed  for. 

HAEMOPHILIA. 

The  term  hajraophilia  is  applied  to  a  peculiar  inherited 
disease  which  renders  the  patient  liable  to  serious  hasmorrhagc 
from  even  the  most  trivial  injuries.  Those  who  .suffer  from  the 
condition  are  popularly  known  as  "  bleeders." 

The  essential  cause  of  the  disease  and  its  true  nature  are  as 
yet  unknown.  There  is  no  proof  of  any  structural  defect  in  the 
blood-vessels,  nor  has  it  been  demonstrated  that  there  is  any 
alteration  in  the  chemical  composition  of  the  blood. 

The  disease  is  in  a  marked  degree  hereditary,  all  the  branches 
of  an  affected  family  being  liable  to  suffer.  Its  mode  of  trans- 
mission to  individuals,  moreover,  is  very  characteristic  :  the 
male  members  of  the  stock  alone  suflfer  from  the  afFectioir  in  its 
typical  form,  while  the  tendency  is  transmitted  through  the 
female  line.  Thus  the  daughters  of  a  father  who  is  a  l;)leeder, 
whilst  they  do  not  themselves  suffer  from  the  disease,  transmit 
the  tendency  to  their  male  offspring.  The  sons,  on  the  other 
hand,  neither  suffer  themselves  nor  transmit  the  disease  to  their 
children. 

Clinical  Features. — The  disease  is  met  with  in  boys  who  are 
otherwise  healthy,  and  usually  manifests  itself  during  the  first 
five  years  of  life.  In  rare  instances  profuse  hiemorrhage  takes 
place  from  the  umbilical  cord.  As  a  rule  the  first  evidence  is 
the  occurrence  of  .severe,  long- continued,  and  uncontrollable 
bleeding  from  a  comparatively  slight  injury,  such  as  the 
scratch  of  a  pin,  the  extraction  of  a  tooth,  or  a  circumcision 
wound.  The  blood  oozes  slowly  from  the  capillaries.  At  first 
it  appears  normal,  but  after  flowing  for  some  days,  or  it  may  be 
weeks,  it  becomes  pale,  thin,  and  watery,  and  shows  less  and  less 
tendency  to  coagulate. 

Sometimes  the  hiemorrhage  takes  place  apparently  spontane- 
ously from  a  mucous  surface,  such  as  the  gums,  the  nasal  nuicous 
membrane,  or  the  alimentary  canal.  In  other  cases  the  bleeding 
occurs  into  the  cellular  tissue  under  the  skin  or  nuicous  mem- 
brane, producing  large  areas  of  ecchymosis  and  discoloration. 
One  of  the  commonest  manifestations  of  the  disease  is  the 
occurrence  of  hiemorrhage  into  the  synovial  cavities  of  the  large 
joints,  e3i)ecially  the  knee,  elbow,  or  hip.  The  patient  suffers 
repeatedly  from  such  htemorrhages,  the  determining  injury  being 
often  so  slight  as  to  have  passed  unobserved. 
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There  is  evidence  that  the  tendency  to  bleed  is  greater  at 
some  times  than  at  others — in  certain  cases  showing  almost  a 
cyclical  character — although  nothing  is  known  as  to  the  cause 
of  the  variation. 

After  a  severe  haemorrhage  into  the  cellular  tissue  or  into  a 
joint,  the  patient  becomes  pale  and  aneemic,  the  temperature 
may  rise  to  102°  or  103°  F.,  the  pulse  become  small  and  rapid, 
and  hiemic  murmurs  are  sometimes  developed  over  the  heart  and 
large  arteries.  The  swelling  is  tense,  fluctuating,  and  hot,  and 
there  is  considerable  pain  and  tenderness. 

In  exceptional  cases  blisters  form  over  the  seat  of  the  efl'usion, 
or  the  skin  may  even  slough,  and  the  clinical  features  may 
therefore  come  to  simulate  closely  those  of  an  acute  suppurative 
condition.- 

The  acute  symptoms  gradually  subside,  and  the  effused  blood 


Fig.  44. — Extensive  Subcutaueous  Effusion  iu  case  of  Hajmophilia.  Tlie 
condition  simulated  Acute  Osteo-Myelitis  of  Tibia. 

is  slowly  absorbed,  the  discoloration  of  the  skin  passing  through 
the  same  series  of  changes  as  occurs  after  an  ordinary  bruise. 
Prolonged  external  htemorrhage  is  usually  associated  "with  a 
subnormal  temperature.  The  patients  bear  the  loss  of  blood 
remarkably  well,  and  the  blood  is  rapidly  regenerated. 

The  diagnosis  is  usually  easy  if  the  patient  or  his  friends  arc 
aware  of  the  family  tendency  to  haemorrhage  and  inform  the 
surgeon  of  it,  but  they  are  often  very  sensitive  and  reticent 
regarding  the  fact,  and  it  may  only  be  elicited  after  close  in- 
vestigation. Scurvy  and  purpura  are  usually  excluded  with  ease. 
Repeated  hiemorrhages  into  a  joint  may  result  in  apjjearances 
which  closely  simulate  those  of  tuberculous  disease.  Recent 
hajmorrhages  into  the  cellular  tissue  often  present  clinical  features 
closely  resembling  those  of  acute  cellulitis  or  osteo-niyelitis  (Fig. 
44).  A  careful  examination,  however,  may  reveal  superficial 
bruises  on  other  parts  of  the  body  whicli  give  a  clue  to  the 
natnre  of  the  condition,  and  may  prevent  the  disastrous  con- 
sequences which  would  follow  incision  of  the  swelling. 
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The  prognosis  is,  on  the  whole,  unfavourable,  as  these  patients 
usually  succumb  sooner  or  later  to  hasmorrhage,  although  they 
often  survive  several  very  severe  attacks.  After  middle  life  the 
tendency  to  bleed  appears  to  diminish. 

Treatment. — As  a  rule  the  ordinary  styptics  and  other  means 
of  arresting  hajmorrhage  are  of  little  avail,  and  in  most  cases  it 
is  only  after  trying  many  remedies  that  the  bleeding  ceases. 

From  among  the  numerous  means  suggested  for  treating  this 
disease  the  following  may  be  mentioned.  The  application  to 
the  bleeding  point  of  gauze  soaked  in  a  1  in  1000  solution  of 
adrenalin  has  been  found  beneficial,  as  has  also  the  use  of  the 
lilood  of  a  healthy  person  applied  in  the  same  way.  The  pro- 
longed inhalation  of  oxygen  has  recently  been  recommended  as 
highly  efficacious.  The  oozing  may  be  controlled,  temporarily 
at  least,  by  freezing  the  part  with  a  spray  of  ethyl-chloride. 
One  or  more  subcutaneous  injections  of  gelatin  may  be  given — 
five  ounces  of  a  2^  per  cent,  solution  of  white  gelatin  in  normal 
salt  solution  being  injected  at  a  temperature  of  about  100°  F. 
In  the  prophylaxis  of  hemophilia  chloride  of  calcium  and 
extract  of  thymus  gland  have  also  been  recommended  as  having 
the  property  of  increasing  the  coagulability  of  the  blood.  Their 
use,  however,  is  attended  with  risk  of  thrombosis  if  the  circula- 
tion is  very  weak. 

Diseases  op  Blood-vessels. 

The  processes  known  as  thrombosis  and  embolism  are  so 
intimately  associated  with  the  diseases  of  blood-vessels  that  it 
is  convenient  to  define  these  terms  in  the  first  instance. 

Thrombosis. — The  term  tkromJms  is  applied  to  a  clot  of  blood 
locally  formed  in  the  interior  of  the  heart  or  of  a  blood-vessel, 
anrl  the  process  l)y  which  such  a  clot  is  formed  is  known  as 
Ikromhosis.  The  essential  cause  of  thrombosis  is  as  yet  not 
thorouglily  understood.  It  would  appear,  however,  that  slowing 
>n-  stagnation  of  the  blood-stream,  and  interference  with  the 
integrity  of  the  lining  membrane  of  the  vessel  wall,  are  the  most 
important  factors  determining  the  formation  of  the  clot.  As  a 
result  of  either  oi-  of  both  of  these  factors,  the  blood-plates  and 
leucocytes  adhei'e  to  the  vessel  wall,  and  as  a  result  of  their  dis- 
integration a  fibrin  ferment  is  set  free  whicli  determines  coagula- 
tion and  the  deposit  of  fibrin.  When  the  thrombus  is  fdrmed 
slowly  it  is  of  a  greyish-white  colour,  and,  being  deposited  in 
successive  layers,  has  a  distinctly  laminated  a])pearance  on 
section.    This  is  known  as  a  white  throjubus  or  laminated  clot. 
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and  is  often  met  witli  in  the  sac  of  an  aneurysm  (Fig.  51). 
When  rapidly  formed  in  a  vessel  in  which  the  blood  is  almost 
stagnant — as,  for  example,  in  a  large  varicose  vein — the  blood 
coagulates  en  masse  and  the  clot  consists  of  all  the  elements  of 
the  blood  and  constitutes  a  red  thrombus.  Sometimes  the 
thrombus  is  mixed — a  red  thrombus  being  deposited  on  a  white 
one,  it  may  be  in  alternate  layers. 

When  aseptic  a  thrombus  usually  undergoes  organisation  by 
the  i)rocess  already  described  in  relation  to  the  rejjair  of  injured 
blood-vessels.  On  the  other  hand,  it  may  degenerate  and  undergo 
calcification,  or  a  portion  of  it  may  become  detached  and  be 
carried  off  in  the  blood-stream  as  an  embolus. 

Occasionally  a  small  thrombus  situated  behind  a  valve  in  a 
varicose  vein  or  in  the  terminal  end  of  a  dilated  vein — for 
example,  in  a  pile — undergoes  calcification,  becoming  converted 
into  a  2Meholitk  by  the  deposit  of  lime  salts  in  its  texture. 

When  infected  with  pyogenic  bacteria  the  thrombus  becomes 
converted  into  pus  and  a  localised  abscess  may  form,  or  portions 
of  the  thrombus  may  be  carried  as  septic  emboli  in  the  circula- 
tion to  distant  parts,  where  they  give  rise  to  secondary  foci  of 
suppuration — py;emic  abscesses. 

Embolism. — The  term  embolus  is  applied  to  any  body  carried 
along  in  the  arterial  circulation  and  ultimately  impacted  in  one 
of  the  arteries.  This  occurrence  is  known  as  embolhm.  The 
commonest  forms  of  embolus  are  portions  of  thrombi  or  of 
fibrinous  formations  on  the  valves  of  the  heart,  the  latter  being 
usually  infected  with  micro-organisms. 

Embolism  plays  an  important  part  in  determining  one  form 
of  gangrene,  as  has  already  been  described.  Sej^tic  emboli  are 
the  direct  cause  of  the  secondary  absces.ses  which  occur  in  pj'iemia; 
and  they  are  sometimes  responsible  for  the  formation  of  aneurysm. 

Portions  of  malignant  tumours  also  may  form  emboli,  and 
their  impaction  in  the  vessels  may  lead  to  the  develoi>ment  of 
secondary  growths  in  distant  parts  of  the  body. 

Fat  and  air  embolism  have  already  been  referred  to. 

Arteritis. 

Arteritis  due  to  Tyugenic  Or<ianlsms. — The  wall  of  an  artery, 
like  any  other  tissue,  may  be  the  seat  of  acute  pyogenic  processes. 
The  infection  may  take  i)lace  by  direct  spread  from  a  focus  of 
suppuration  in  tlie  vicinity  of  the  artery,  from  an  imperfectly 
sterilised  ligature  applied  to  the  vessel,  or  from  the  blood-stream 
in  the  form  of  a  septic  embolu.s — embolic  arteritis.    The  changes 
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cliaracteristic  of  acute  inflammation  and  HU])puration  take  place 
in  the  tissues  of  the  vessel  wall,  and  are  attended — especially  in 
the  .smaller  vessels — with  the  formation  of  a  thrombus  in  the 
lumen.  The  breaking  down  of  the  wall  of  a  vessel  so  affected 
is  the  chief  cause  of  secondary  hfemorrhage.  Sometimes  the 
vessel  ruptures  into  an  abscess  cavity,  and  dangerous  bleeding 
may  occur  when  the  abscess  is  opened  or  allowed  to  burst. 

When  the  inflammation  stops  short  of  suppuration  the 
.softening  of  the  vessel  wall  may  lead  to  aneurysmal  dilatation. 
This  occurs  in  embolic  arteritis,  and  is  frequently  associated 
with  disease  of  the  valves  of  the  heart.  It  is  not  uncommon  in 
children,  and  explains  many  of  the  cases  of  aneurysm  met  with 
in  young  subjects. 

Syjjhilitic  Arteritis. — The  inflammation  of  arteries  associated 
with  syphilis  results  in  marked  thickening  of  the  tunica  intima, 
whereby  the  lumen  of  the  vessel  becomes  greatly  narrowed,  or, 
it  may  be,  even  obliterated — hence  the  term  endarteritis 
ohliterans.  The  middle  coat  usually  escapes,  but  the  tunica 
adventitia  is  generally  thickened.  The.se  changes  are  best  seen 
in  the  smaller  vessels  of  the  brain  and  of  the  abdominal  viscera, 
and  they  cause  serious  interference  with  the  nutrition  of  the 
[)arts  supplied  by  the  affected  arteries.  When  they  occur  in 
large  trunks  they  are  liable  to  lead  to  the  formation  of  an 
aneurysm  by  diminishing  the  elasticity  of  the  vessel  wall. 

Changes  in  the  arterial  walls  closely  resembling  those  of 
syphilitic  arteritis  are  sometimes  met  with  in  tuberculous  lesions. 

A  the  ronm. — This  name  is  applied  to  certain  changes  which 
occur  in  the  deeper  layers  of  the  tunica  intima  whereby  an 
increased  development  of  young  fibrous  tissue  takes  place.  In 
course  of  time  this  new  tissue  undergoes  degeneration — at  first 
usually  of  a  fatty  nature,  but  progressing  in  the  direction  of 
calcification. 

When  this  degeneration  ensues,  lime  .salts  are  deposited  in 
the  young  fibrous  tissue,  and  calcareous  plates  or  rings  form, 
sometimes  over  a  considerable  area  of  the  vessel  wall.  The 
endothelium  ovei'  these  plates  often  disappears,  leaving  them 
cxpo.sed  to  the  blood-stream,  whereby  they  favour  the  occurrence 
of  tlirombo.si.s. 

Changes  of  a  similar  kind  sometimes  occui'  in  the  middle 
coat,  the  lime  salts  being  deposited  among  the  muscle  fibres  in 
concentric  rings. 

The  primaiy  cause  of  atheroma  is  not  definitely  known,  but 
its  almost  constant  occurrence  in  the  aged,  to  a  greater  cjr  less 
degree,  suggests  that  it  is  of  the  nature  of  a  .senile  degeneration. 
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It  is  favoured  by  anything  which  throws  excessive  strain  on 
the  vessel  walls,  such  as  heavy  muscular  work ;  by  chronic 
alcoholism  and  syphilis ;  or  by  such  general  diseases  as  tend  to 
raise  the  blood  pressure — for  example,  chronic  Bright's  disease 
or  gout. 

It  occurs  with  greater  frequency  and  with  greater  severity 
in  men  than  in  women.  The  large  arterial  trunks  are  chieflj' 
affected,  and  the  changes  are  most  marked  at  the  arch  of  the 
aorta,  opi^osite  the  flexures  of  joints,  at  the  mouths  of  large 
branches,  and  at  parts  where  the  vessel  lies  in  contact  with 
bone. 

The  presence  of  these  calcareous  plates  in  the  wall  of  an 
artery  diminishes  its  elasticity  and  favours  aneurysmal  dilata- 
tion. Such  a  vessel  also  is  liable  to  be  ruptured  by  external 
violence  and  so  give  rise  to  traumatic  aneurysm.  In  the 
smaller  vessels  atheroma  may  lead  to  diminution  or  even  to 
occlusion  of  the  lumen — a  condition  which  in  the  limbs  pre- 
disposes to  gangrene.  Thrombosis  is  liable  to  occur  when  the 
plates  are  exposed  in  the  lumen  of  the  vessel  by  destruction  of  the 
endothelium,  and  this  predisposes  to  embolism.  Atheroma  also 
interferes  with  the  natural  arrest  of  haemorrhage,  and  by  render- 
ing the  vessels  brittle,  makes  it  difficult  to  apply  a  ligature  to 
them.  In  advanced  cases  the  accessible  arteries — .such  as  the 
radial,  the  temporal,  or  the  femoi'al — may  be  felt  as  firm, 
tortuous  cords,  which  are  sometimes  so  hard  that  they  have 
been  aptly  compared  to  "pipe-stems."  The  pulse  is  smaller  and 
less  compressible  than  normal,  and  the  vessel  moves  bodily  with 
each  pulsation.  When  all  the  vessels  of  a  limb  are  affected,  the 
distal  parts  are  cold  and  wasted,  and  gangrene  is  very  liable 
to  occur. 

Thrombosis  in  Veins  and  Thrombo  -  Phlebitis.  —  Thron;- 
bosis  is  more  common  in  veins  than  in  arteries,  probably 
because  the  conditions  which  favour  the  formation  of  thrombi 
— slowing  of  the  blood-stream  and  irritation  of  the  endo- 
thelium of  the  vessel  wall — are,  owing  to  the  conditions  of  the 
venous  circulation,  more  readily  induced  in  vein.s. 

Venous  thrombosis  may  occur  from  purely  mechanical  causes — 
as,  for  example,  when  the  wall  of  a  vein  is  incised,  or  the  vessel 
included  in  a  ligature,  or  when  it  is  bruised  or  cru,shed  by  a 
fragment  of  a  broken  bone  or  by  a  bandage  too  tightly  applied. 
Under  these  conditions  the  thrombosis  is  essentially  a  reparative 
process,  and  has  already  been  considered  in  relation  to  the 
I'epaii'  of  blood-vessels. 

In  other  cases  thrombosis  is  associated  witli  certain  constitu- 
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tional  diseases — for  example,  gout  and  rheumatism ;  the  endo- 
thelium of  the  veins  undergoing  changes — possibly  the  result  of 
irritation  by  abnormal  constituents  in  the  blood — which  favour 
the  formation  of  thrombi.  In  patients  sufiering  from  extreme 
debility  or  the  cachexia  of  cancer,  also,  venous  thrombosis  is 
liable  to  occur. 

Under  these  various  conditions  the  formation  of  a  thrombus 
is  not  necessarily  associated  with  the  action  of  bacteria,  although 
in  any  of  them  this  additional  factor  may  be  present. 

The  most  common  cause  of  venous  thrombosis,  however,  is 
inflammation  of  the  wall  of  the  vein — phlebitis. 

Phlebitis. — Various  forms  of  phlebitis  are  met  with  clinically, 
but  for  practical  purposes  they  may  be  divided  into  two  groups 
— one  in  which  there  is  little  or  no  tendency  towards  suppura- 
tion ;  the  other  in  which  the  suppurative  element  predominates. 

The  nonsuppurative  form  is  almost  invariably  met  with  in 
the  lower  extremity,  and  usually  occurs  in  patients  who  are 
debilitated  and  antemic,  and  who  are  confined  to  bed  for  pro- 
longed periods — for  example,  during  the  treatment  of  fractures 
of  the  leg  or  pelvis,  or  after  operations  in  the  region  of  the 
groin  or  pelvis.  During  convalescence  from  such  general  diseases 
as  typhoid  fever  or  influenza,  and  in  patients  suffering  from 
chlorosis  or  from  gout  or  rheumatism,  this  form  of  phlebitis  is 
also  liable  to  occur.  It  most  frequently  attacks  veins  which  are 
varicose.  A  non-suppurative  form  of  phlebitis  frequently  occurs 
in  the  great  longitudinal  sinus  in  patients  suffering  from  ex- 
treme debility. 

The  coats  of  the  ves.sel  become  infiltrated  with  leucocytes 
and  proliferated  connective-tissue  cells,  which  gradually  invade 
the  thrombus  that  occupies  the  lumen.  In  course  of  time  this 
thrombus  becomes  organised  and  may  lead  to  permanent 
occlusion  of  the  vein.  It  may  happen  that  a  portion  of  the 
thrombus  pas.ses  into  the  circulation  as  an  embolus.  The 
cellular  tissue  surrounding  the  affected  vein  usually  shares  in 
the  inflammation — a  condition  known  as  peri-phlehitif. 

(jlinical  Features^. — The  most  typical  example  of  this  form  of 
phlebitis  is  that  so  frequently  met  with  in  the  internal  saphena 
vein  —  especially  when  it  is  varico.se.  The  condition  may 
follow  an  injury,  or  the  patient  may  have  been  suff"ering  from 
some  illness,  or  there  may  be  no  determining  cause  ascer- 
tamable.  The  onset  of  the  attack  is  usually  indicated  by 
a  sudden  and  severe  pain  in  the  lower  limb — sometimes 
below,  sometimes  above  the  knee.  This  initial  pain  may  be 
associated   with   shivering   or   even  with   a   rigor,   and  the 
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temperature  usually  rises  one  or  two  degrees.  There  is  marked 
swelling  and  tenderness  along  the  line  of  the  affected  vein,  and 
the  skin  over  it  is  a  dull-red  or  purple  colour.  The  swollen 
vein  may  be  felt  as  a  firm  cord,  with  bead-like  enlargements  in 
the  position  of  the  valves.  The  patient  experiences  a  feeling  of 
stiffness  and  tightness  through  the  limb.  There  is  often  con- 
siderable oedcmatous  swelling  of  the  leg  and  foot,  especially 
when  the  limb  is  in  the  dependent  position.  The  acute 
symptoms  pass  off  in  a  few  days,  but  the  swelling  and  tender- 
ness of  the  vein  and  the  oedema  of  the  limb  may  last  for  many 
weeks. 

When  the  deep  veins — iliac,  femoral,  popliteal — are  involved 
there  is  usually  great  swelling  of  the  whole  limb,  which  is  of  a 
firm,  almost  "  wooden  "  consistence,  and  of  a  pale-white  colour. 
This  is  most  often  seen  in  puerperal  women,  and  is  known  as 
2:)1ilegmasia  alba  dolens. 

The  treatment  consists  in  placing  the  patient  at  absolute  rest 
with  the  foot  of  the  bed  raised  on  blocks  ten  or  twelve  inches 
high  and  the  limb  fixed  by  sand-bags  or  splints.  It  is  necessary 
to  avoid  handling  the  parts,  lest  the  clot  be  disturbed  and 
embolism  occur. 

Warm  antiseptic  fomentations  ( 1  in  40  carbolic)  covered  Avith 
a  thick  layer  of  cotton  wool,  and  changed  at  long  intervals,  ^ — say 
twice  in  the  twenty-four  hours, — are  useful  in  soothing  the  pain 
and  reducing  the  swelling.  To  avoid  frequent  movement  of  the 
limb  the  dressings  should  be  kept  in  position  by  means  of  a 
many-tailed  rather  than  a  roller  bandage. 

When  the  danger  of  embolism  is  past,  douching  and  gentle 
massage  may  be  employed  to  disperse  the  oedema;  and  Avhen  the 
patient  gets  up  he  should  wear  a  supporting  elastic  bandage. 

The  general  treatment  varies  with  the  condition  of  the  patient. 
When  the  phlebitis  is  a  complication  of  varicose  veins,  these 
should  be  treated  by  operation,  as  recurrence  of  the  inflamma- 
tion is  liable  to  take  place. 

The  suppurative  form  usually  begins  as  a  peri-phlebitis  arising 
in  connection  with  some  septic  focus  in  the  adjacent  tissues. 
The  elements  of  the  vessel  wall  are  destroyed  by  suppuration, 
and  the  thrombus  in  its  lumen  soon  becomes  infected  with 
pyogenic  bacteria  and  undergoes  suppuration.  In  some  cases 
the  organisms  reach  the  thrombus  directly  from  the  blood-stream, 
in  others  froni  infected  ligatures  or  instruments — as,  for  example, 
in  operations  for  varicose  veins  or  htemorrhoids. 

Portions  of  the  softened  thrombus  are  very  Uable  to  become 
detached  and  to  enter  tlie  circulating  blood,  in  which  they  are 
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carried  as  septic  emboli.  These  may  lodge  in  distant  parts  and 
give  rise  to  secondary  foci  of  suppuration — pyajmic  abscesses. 

Clinical  Featwes. — Suppurative  phlebitis  is  most  frequently 
met  \nth  in  the  lateral  sinus  as  a  sequel  to  chronic  suppuration 
in  the  mastoid  antrum,  but  it  also  occurs  in  relation  to  the  peri- 
pheral veins.  In  these  latter,  however,  it  can  seldom  be  recognised 
as  a  separate  entity,  being  merged  in  the  general  septic  process 
from  which  it  takes  origin.  Its  occurrence  may  be  inferred, 
if  in  the  course  of  a  suppurative  lesion  there  is  a  sudden  rise  of 
temperature,  with,  pain,  redness,  and  swelling  along  the  line  of 
a  venous  trunk,  and  a  rapidly  developed  oedema  of  the  limb, 
with  pitting  of  the  skin  on  pressure.  In  rare  cases  a  localised 
abscess  forms  in  the  vein  and  points  towards  the  surface. 

The  clinical  features  of  thrombo- phlebitis  of  the  lateral  sinus 
are  described  elsewhere. 

Treatment. — In  the  case  of  the  peripheral  veins  the  diagnosis 
can  seldom  be  made  with  sufficient  certainty  to  permit  of  local 
treatment  of  the  inflamed  and  supi^urating  vein.  Attention 
must  therefore  be  directed  towards  the  septic  condition  with 
which  the  phlebitis  is  associated.  In  some  cases — for  example, 
in  septic  compound  fractures — the  occurrence  of  suppurative 
phlebitis  may  necessitate  amputation  of  the  limb.  Ligature  of 
the  vein  on  the  cardiac  side  of  the  thrombus  with  a  view  to 
preventing  embolism  is  seldom  feasible  in  the  peripheral  veins, 
although,  as  will  be  pointed  out  later,  the  jugular  vein  may  be 
ligatured  with  this  object  in  cases  of  thrombosis  of  the  lateral  sinus. 

Varix — Varicose  Veins. 

The  term  varix  is  applied  to  veins  which  are  so  altered  in 
their  structure  that  they  remain  permanently  dihxtcd,  and  are  at 
the  same  time  lengthened  and  tortuous. 

Any  vein  in  the  liody  may  become  varicose,  but  the  condition 
is  extremely  rare  exceitt  in  the  veins  of  the  lower  extremity,  in 
the  veins  of  the  spermatic  cord  (varicocele),  and  in  the  veins  at 
the  lower  end  of  the  rectum  (hiemorrhoids). 

Varicocele  and  hajmorrhoids  will  be  described  elsewhere.  We 
are  here  only  concerned  with  varix  as  it  occurs  in  the  veins  of 
the  lower  extremity. 

Etiology. — Con.siderable  difference  of  opinion  still  exists  as 
to  the  es.sential  cause  of  varix,  but  tlic  weight  of  evidence  is  in 
favour  of  the  view  that  it  results  from  a  congenital  defect  in  the 
structure  of  the  affected  vessels,  and  that  it  is  allied  to  certain  of 
the  angiomata. 
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This  view  was  held  by  Virchow,  who  applied  to  the  condition 
the  term  angioma  racemosum  venosum.  It  is  supported  by  the 
fact  that  in  a  large  proportion  of  cases  the  condition  is  hereditary. 
Not  only  may  several  members  of  the  same  family  in  succeeding 
generations  suffer  from  varix,  but  it  is  often  found  that  the  same 
vein,  or  segment  of  a  vein,  is  involved  in  all  of  them.  The 
frequent  occurrence  of  the  disease  in  youth  is  also  a  strong 
indication  of  its  hereditary  nature. 

Little  that  is  certain  is  known  regarding  the  nature  of  this 
defect,  but  it  is  probable  that  it  lies  in  a  deficiency  in  the  number, 
size,  and  strength  of  the  valves  of  the  affected  veins,  and  in  an 
inherent  weakness  of  the  vessel  walls. 

This  congenital  predisposition  may  exist  without  the  patient 
manifesting  any  of  the  clinical  phenomena  associated  with  varix, 
and  in  the  majority  of  cases  it  is  only  when  some  exciting  factor 
comes  into  operation  that  these  appear. 

The  most  common  exciting  cause  of  varicosity  is  increased 
pressure  within  the  veins,  and  this  may  be  produced  in  a  variety 
of  ways.  In  different  diseases  of  the  heart,  lungs,  and  liver,  for 
example,  the  venous  pressure  may  be  so  raised  as  to  cause  a 
localised  dilatation  of  such  veins  as  are  congenitally  weak.  Tlie 
direct  pressure  of  a  tumour,  or  of  the  gravid  uterus,  on  the  large 
venous  trunks  in  the  pelvis,  may  so  obstruct  the  flow  as  to 
distend  the  veins  of  the  lower  extremity.  It  is  a  common 
experience  that  in  women  the  signs  of  varix  date  from  an 
antecedent  pregnancy.  There  is  abundant  evidence  that  the 
importance  of  the  wearing  of  tight  garters  as  a  factor  in  the  pro- 
duction of  varicose  veins  has  been  much  exaggerated,  although 
it  must  be  admitted  that  this  practice  is  calculated  to  aggravate 
the  condition  when  it  is  once  established.  It  has  been  proved 
experimentally  that  the  backward  pressure  in  the  veins  may  be 
greatly  increased  by  straining,  a  fact  which  helps  to  explain  the 
frequency  with  which  varicosity  occurs  in  tlie  lower  limbs  of 
athletes  and  of  those  whose  occupation  involves  repeated  and 
violent  muscular  efforts.  There  is  reason  to  believe,  moreover, 
that  a  sudden  strain  may,  by  rupturing  the  valves  and  so 
rendering  them  incompetent,  induce  varicosity  indejiendently  of 
any  congenital  defect. 

Prolonged  standing  or  walking,  by  allowing  gravity  to  act 
on  the  column  of  blood  in  the  veins  of  the  lower  limbs,  is  also 
an  important  determining  factor  in  the  production  of  varix. 

Thrombosis  of  the  deep  veins — in  the  leg,  for  example — may 
induce  marked  dilatation  of  the  superficial  veins,  by  throwing  an 
increased  amount  of  work  upon  them.    This  is  to  be  looketl 
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upon  rather  as  a  compensatory  hypertrophy  of  the  superficial 
vessels  than  as  a  true  varix. 

Morbid  Anatomy. — As  has  ah-eady  been  said,  varix  is  chiefly 
met  with  in  superficial  veins,  and  more  particularly  in  those  of 
the  lower  extremity — the  internal  and  external  saphenous  veins. 
With  the  exception  of  the  veniB  comites  of  the  posterior  tibial 
and  peroneal  arteries,  the  deep  veins  appear  to  escape. 

The  whole  length  of  the  vein  may  be  affected,  but  as  a  rule 
the  disease  is  confined  to  one  or  more  segments  of  it.  These 
segments  are  not  only  dilated,  but  in  many 
cases  are  also  increased  in  length,  so  that 
they  become  more  or  less  convoluted.  The 
adjacent  loops  of  the  convoluted  vein  are 
often  bound  together  by  fibrous  adhesions. 
All  the  coats  are  thickened,  chiefly  by  an 
increased  development  of  fibrous  tissue,  and 
in  some  cases  changes  very  similar  to  those 
of  atheroma  occur.  The  walls  of  varicose 
veins  are  often  exceedingly  brittle.  In 
some  cases  the  thickening  is  uniform,  and 
in  others  it  is  irregular,  so  that  here  and 
there  thin-walled  sacs  or  pouches  ))roject 
from  the  side  of  the  vein  (Fig.  45) 
pouches  vary  in  size  from  a  bean 
to  a  hen's  egg,  the  larger  forms 
being  called  venous  cysts,  and  being 
most  commonly  met  with  in  the 
region  of  the  saphenous  opening 
and  of  the  opening  in  the  popliteal 
fascia.  Such  pouches,  being  ex- 
posed to  injury,  are  frequently  the 
seat  of  thrombosis. 

The  essential  anatomical  lesion  is  the  absence  or  deficiency  of 
the  valves,  so  that  they  are  incompetent  and  fail  to  support  the 
column  of  blood  which  bears  back  upon  them.  Normally  the 
valves  in  the  femoral  and  iliac  veins  and  in  the  inferior  vena 
cava  are  slightly,  if  at  all,  developed,  so  that  in  the  erect  posture 
the  internal  saphena  receives  a  large  share  of  the  backward 
pressure  of  the  column  of  venous  blood.  The  valves  may  be 
incompetent  although  the  vein  is  not  dilated. 

(Jliniml  Features. — Children  seldom  suflTer  from  varicose 
vems.  The  majority  of  cases  are  seen  in  i^atients  between 
puberty  and  the  age  of  thirty.  The  sexes  appear  to  suffer  about 
equally. 


Fig.  45. — Portion  of  Varicose  Veiu 
excised,  .sliowiug  Tortuosity  and 
Unequal  Dilatation. 
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The  amount  of  diacomfort  caused  by  vaiicose  veins  bears  no 
direct  proportion  to  the  degree  of  varicosity.  It  depends  rather 
upon  the  degree  of  pressure  in  the  veins,  as  is  shown  by  tlie  fact 
that  it  is  relieved  by  elevation  of  the  limb.  When  the  main 
trunk  of  the  internal  saphena  is  implicated,  its  valves  being 
incompetent  the  pressure  in  the  vein  is  high  and  the  patient 
suffers  a  good  deal  of  pain  and  discomfort.  When,  on  the  con- 
trary, the  ujjper  part  of  the  saphena  and  its  valves  are  intact, 
and  only  the  more  distal  veins  are  involved,  the  pressure  is  Ioav 
and  the  symptoms  are  less  severe,  or  may 
even  be  absent. 

The  usual  complaint  is  of  a  sense  of 
weight  and  fulness  in  the  limb,  sometimes 
accompanied  by  actual  pain  after  pro- 
longed standing  or  Avalking.  Eelief  is  at 
once  obtained  by  raising  the  limb.  Cramp- 
like pains  are  often  associated  with  varix 
of  the  deep  veins. 

The  dilated  and  tortuous  vein  can  be 
readily  seen  and  felt.  Bead-like  swellings 
are  sometimes  to  be  detected  in  cases  of 
long  standing  over  the  position  of  the 
valves,  and  on  running  the  fingers  along 
the  course  of  the  vessel  a  firm  I'idge,  due 
to  periphlebitis,  may  often  be  detected  on 
each  side  of  the  vein.  When  the 
limb  is  oedematous,  the  outline  of 
the  veins  is  often  obscured,  but 
they  can  be  identified  on  palpa- 
tion as  gutter-like  tracks.  When 
large  veins  are  implicated,  a  dis- 
tinct impulse  on  coughing  may 
sometimes  be  seen  to  pass  down 
as  far  as  the  knee ;  and  if  the  vessel  be  shar])ly  percussed  a  fiuid 
wave  may  be  detected  passing  both  up  and  dowji  the  vein. 

If  the  patient  be  placed  on  a  couch  and  the  limb  elevated  the 
veins  are  emptied,  and  if  pressure  be  then  made  over  the  region 
of  the  saphenous  opening  and  the  patient  allowed  to  stand  up, 
they  do  not  fill  again  until  the  pressure  is  removed,  and  then 
the  blood  rapidly  rushes  in  from  above. 

The  most  marked  dilatation  usually  occurs  on  the  inner  .side 
of  the  limb,  between  the  middle  of  the  thigh  and  the  middle  of 
the  calf,  the  arrangement  of  the  veins  showing  great  variety. 
There  are  usually  one  or  more  bunches  of  enlarged  and 


Pig.  46. — B.\tensive  Varix  of  Ijotli 
Legs,  with  small  Varicose  Ulcer 
over  Left  Internal  Malleolus. 
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tortuous  veins  in  the  region  of  the  knee,  and  sometimes  at  the 
ankle.  Frequently  a  large  branch  establishes  a  communication 
between  the  systems  of  the  internal  and  external  saphenous  veins 
in  the  region  of  the  popliteal  space,  or  across  the  front  of  the 
upper  part  of  the  tibia.  The  superficial  position  of  this  last 
branch  and  its  proximity  to  the  bone  render  it  very  liable  to 
injury. 

The  small  veins  of  the  skin  often  show  as  tine 
arranged  in  a  stellate  or  arborescent  manner. 
This  is  most  often  observed  in  women  who  have 
borne  children. 

Gomplications. — Chronic  eczema  and  ulcers 
are  often  met  with  in  the  lower  part  of  the  leg 
in  association  with  varix,  and  are  due  to  in- 
terference with  the  nutrition  of  the  skin.  The 
incompetence  of  the  valves  allows  the  pressure 
in  the  varicose  veins  to  equal  that  in  the 
arterioles,  so  that  the  capillary  circulation  is 
impeded.  From  the  same  cause  the  blood  in 
the  deep  veins  is  enabled  to  enter  the  superficial 
vein.s,  where  the  backward  pressure  is  so  great 
that  the  blood  flows  down  again,  and  so  a 
vicious  circle  is  established.  The  blood  there- 
fore loses  more  and  more  of  its  oxygen,  and 
so  fails  to  nourish  the  tissues. 

When  the  varicosity  is  of  long  standing, 
•the  skin  may  become  pigmented,  assuming  a 
mahogany-brown  or  bluish  hue. 

Profuse  hajmorrhage  may  take  place  from 
a  varicose  vein  as  a  result  of  a  wound  or  of 
ulceration  of  its  walls.  The  increased  intra- 
venous pressure  produced  by  severe  muscular 
strain  may  determine  rupture  of  a  vein  exposed 
in  an  ulcer.  If  the  limb  be  dependent,  the 
incompetency  of  the  valves  i)evniits  of  very 
rapid  and  copious  bleeding,  wiiich  may  prove  fatal,  particularly 
if  the  patient  be  intoxicated  when  the  rupture  takes  place.  The 
bleeding  may,  however,  at  once  be  arrested  l)y  elevating  the 
limb,  or  by  ai)plying  pressure  directly  over  the  bleeding  point. 

Phlebitis  and  thrombosis  are  cojnmon  scquelaj  of  varix,  and 
may  prove  dangerous,  either  by  sjjreading  into  the  large  venous 
trunks  or  by  giving  rise  to  emboli.  Tiie  larger  the  varix  the 
greater  is  the  tendency  for  a  thrombus  to  spread  upwards  and  to 
involve  the  deeper  veins.    Tliroml)i  usually  originate  in  venous 


Fio.  47. — Varix  of 
Internal  Saplieiia 
Vein,  with  Sac- 
cular llilatatioii 
over  Saplicnoiis 
Opening. 
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cysts  or  pouches,  and  at  acute  bends  on  the  vessel,  especially 
when  these  are  situated  in  the  vicinity  of  the  knee,  and  are  sub- 
jected to  repeated  injuries — for  example,  in  riding.  In  a  certain 
proportion  of  cases,  especially  in  elderly  people,  the  occurrence 
of  thrombosis  leads  to  cure  of  the  condition  by  the  thrombus 
becoming  organised  and  obliterating  a  portion  of  the  length  of 
the  vein.    Phleboliths  sometimes  form  in  such  thrombi. 

Treatment. — At  best  the  treatment  of  varicose  veins  is  only 
palliative,  as  it  is  obviously  impossible  to  restore  to  the  vessels 
their  normal  structure.  The  indications  in  treatment  are  to 
favour  the  venous  return,  and  to  prevent  the  condition  becoming 
aggravated. 

In  early  and  mild  cases  these  indications  may  be  met  by  non- 
operative  measures.  The  patient  must  avoid  wearing  anything, 
such  as  garters,  which  constricts  the  limb,  and  any  obvious  cause 
of  direct  pressure  on  the  pelvic  veins,  such  as  a  tumour,  persistent 
constipation,  or  an  ill-fitting  truss,  should  be  removed.  Cardiac, 
renal,  or  pulmonary  causes  of  venous  congestion  must  also  be 
treated,  and  the  functions  of  the  liver  regulated.  Severe  forms 
of  muscular  exertion  and  prolonged  standing  or  walking  are  to 
be  avoided,  and  the  patient  may  with  benefit  rest  the  limb  in  an 
elevated  position  for  a  few  hours  each  day.  To  support  the 
distended  vessels  a  closely  woven  silk  or  worsted  stocking,  or  a 
light  and  porous  form  of  elastic  bandage,  applied  as  a  puttee, 
should  be  worn.  These  appliances  should  be  put  on  before  the 
patient  leaves  his  bed  in  the  morning,  and  should  only  be 
removed  after  he  lies  down  again  at  night.  In  this  way  the 
vessels  are  never  allowed  to  become  dilated.  Elastic  stockings, 
and  bandages  made  entirely  of  indiarubber,"  are  to  be  avoided. 

In  aggravated  cases,  where  the  patient  is  suflering  pain, 
where  bleeding  or  ulceration  has  occurred  or  is  threatening, 
operative  treatment  is  called  for. 

Operation  is  also  indicated  when  the  occupation  of  the  patient 
is  interfered  with  by  repeated  attacks  of  phlebitis,  and  when 
there  are  large  pouches  on  the  veins.  The  younger  the  patient 
the  clearer  is  the  indication  to  operate.  Even  when  the  condi- 
tion causes  the  patient  no  trouble  at  all,  it  may  be  necessary  to 
operate  to  enable  him  to  enter  any  of  the  public  services. 

The  operation  of  Trendelenburg  is  that  most  suitable  when 
the  trunk  of  the  internal  saphena  vein  is  alone  involved.  It 
consists  in  exposing  three  or  four  iuclies  of  the  vein  in  its  upper 
jjart,  applying  a  ligature  at  the  upjier  and  lower  ends  of  the 
exposed  portion,  and  after  carefully  tying  all  tributary  branche.s, 
resecting  this  portion  of  the  vein.    It  is  important  to  include  in 
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the  resection  any  large  tributary  near  to  the  portion  to  be 
excised,  to  prevent  it  dilating  and  perpetuating  the  condition. 
When  the  varix  is  widespread,  and  especially  if  several  trunks 
are  implicated,  it  is  better  to  remove  several  portions  of  the  vein, 
each  about  three  or  four  inches  long,  at  intervals  along  its  course. 
The  patient  should  be  confined  to  bed  for  not  less  than  three 
weeks  after  the  operation. 

The  treatment  of  the  complications  of  varix  has  already 
been  considered. 

Angiomata.i 

Tumours  of  blood-vessels  may  be  divided,  according  to  the 
nature  of  the  vessels  of  which  they  are  composed,  into  the 
capUlary,  the  venous,  and  the  arterial  angiomata. 

Capillary  Angioma. 

The  most  common  form  of  capillary  angioma  is  the  nsevus  or 
congenital  telangiectasis. 

Nsevus. — A  naevus  is  a  collection  of  dilated  capillaries,  the 
afferent  arterioles  and  the  efferent  venules  of  which  often  share 
in  the  dilatation.  For  practical  purposes  the  most  useful  classi- 
fication of  naivi  is  into  the  cutaneous,  the  subcutaneous,  and 
the  mixed  forms. 

As  is  the  case  with  other  tumours,  little  is  known  regarding 
the  etiology  of  nsevi  beyond  the  fact  that  they  are  markedly 
hereditary.  Trauma  probably  jjlays  no  part  in  their  causation, 
and  their  alleged  association  with  maternal  impressions  is  more 
than  doubtful.  Although  usually  described  as  congenital,  these 
tumours  are  seldom  noticed  until  the  child  is  some  days  old.  It 
is  rare  for  the  appearance  of  a  nievus  to  be- delayed  beyond  the 
fourteenth  day. 

The  cutaneous  ncevus,  "mother's  mark,"  or  "  port- wine  stain," 
consists  of  an  abnormal  aggregation  of  dilated  capillaries  in 
the  substance  of  the  skin.  On  stretching  the  skin  the  vessels 
may  be  seen  to  form  a  fine  network,  or  to  run  in  leashes  parallel 
to  one  another.  A  dilated  arteriole  or  a  vein  winding  about 
among  the  capillaries  may  sometimes  be  detected.  These  naivi 
may  occur  on  any  part  of  the  body,  but  they  are  most  frequently 
met  with  on  the  face.  They  may  i)e  nudtijjlc,  but  are  seldom  if 
ever  bilaterally  .symmetrical.    They  vary  greatly  in  size,  some 

'  In  the  description  of  angiomata  we  liavo  followed  the  teaching  of  tlie  late 
Jolin  Duncan. 
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being  no  bigger  than  a  pin-head,  while  others  cover  nearly  half 
the  surface  of  the  body.  In  colour  they  may  present  every  tint 
from  purple  to  brilliant  red  ;  in  the  majority  there  is  a  consider- 
able dash  of  blue,  especially  in  cold  weather.  As  a  rule  the 
discoloration  does  not  disajjpear  when  pressure  is  made  over  the 
tumour.  The  margin  of  the  discoloured  area  is  usually  well 
defined,  but  does  not  project  beyond  the  level  of  the  surrounding 
skin,  except  when  associated  with  the  presence  of  a  mole. 

Unlike  the  other  forms  of  najvi,  the  cutaneous  vaiiety  shows 
little  tendency  to  disa[)pear,  and  usually  remains  persistent 
throughout  life,  especially  when  associated  with  moles  and  other 
hypertrophies  of  the  skin. 

As  the  naivoid  tissue  cannot  be  removed  without  producing 
a  scar,  which  in  most  cases  is  even  more  disfiguring  than  the 
mevus,  treatment  is  very  unsatisfactory,  and  is  of  no  avail  except 
in  very  small  and  very  superficial  nievi.  The  best  results  have 
been  obtained  by  long-continued  use  of  counter-irritants — lini- 
ment of  iodine  being  the  most  manageable — but  the  effects  are 
far  from  certain. 

The  purely  subcutaneous  naivus  is  very  rare.  It  jDresents,  on 
section,  the  appearance  of  a  finely  reticulated  sponge  with 
imperfectly  marked  lobulation.  The  walls  of  the  spaces  are 
thin,  and  are  lined  by  endothelium  continuous  with  that  of  the 
blood-vessels.  The  reticulation  is  probably  produced  by  the 
adhesion  of  adjacent  portions  of  dilated  capillaries  and  the 
subsequent  atrophy  of  their  walls,  so  that  they  come  to  coin- 
municate.  The  tumour  may  possess  a  distinct  capsule,  especially 
when  it  has  ceased  to  grow  or  is  retrogressing.  The  presence 
of  one  or  more  large  arterioles  in  these  najvi  sometimes  causes 
them  to  pulsate  (arterial  n<Bvus).  In  other  cases  the  venous 
element  predominates,  and  the  condition  is  then  allied  to  varix. 

Although  it  may  be  present  at  or  wthin  a  few  days  of  birth, 
a  subcutaneous  mevus  is  often  overlooked,  especially  when  on  a 
covered  part  of  the  body,  and  may  not  be  discovered  till  the 
patient  is  some  years  old.  It  forms  a  rounded,  nodulated 
swelling  under  the  skin,  which  is  seldom  of  large  .size,  and 
may  be  diminished  by  i)ressing  the  blood  out  of  it,  but  it 
slowly  fills  again  when  the  pressure  is  relaxed.  It  may  swell 
up  when  the  child  struggles  or  cries.  The  skin  over  the  swelling 
is  normal  in  appearance,  but  may  exhibit  a  bluish  tinge,  especi- 
ally in  cold  weather. 

A  subcutaneous  nyevus  has  to  be  diagnosed  from  other  sub- 
cutaneous swellings,  such  as  fatty,  cystic,  and  sarcomatous 
tumours,  cold  abscess,  and  hernia. 
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When  it  occurs  in  the  middle  line  of  the  face,  head,  or  back, 
it  may  be  mistaken  for  meningocele  or  spina  bifida,  from  which 
it  only  differs  in  being  less  closely  related  to  the  bone — a  point 
of  difference  not  always  easy  to  detect. 

Mixed  Ncevus. — As  its  name  indicates,  the  mixed  luevus 
combines  the  characters  of  the  other  two  varieties.  It  differs 
from  the  subcutaneous  variety  only  in  the  fact  that  the  super- 
ficial portion  of  the  tumour  invades  the  skin. 

It  is  frequently  met  with  on  the  face  and  head,  but  may 


Fio.  48. — Mixed  Nicvus  of  Nose  cured  by  Electrolysis. 


occur  on  any  part  of  the  body.  It  sometimes  affects  parts 
covered  by  mucous  membrane,  such  as  the  cheek,  tongue,  and 
soft  palate.  The  swelling  is  rounded  or  loljulatcd,  and  {irojects 
beyond  the  level  of  its  suri-oundings.  Sometimes  the  skin  is 
mvaded  by  the  naevoid  tissue  over  the  whole  extent  of  the 
tumour,  sometimes  only  over  a  limited  area  (Fig.  49).  Fre- 
quently the  margin  only  is  of  a  bright-red  colour,  while  the 
skin  over  the  centre  of  the  swelling  resembles  a  cicatrix.  The 
swelling  can  be  reduced  by  steady  pressure.  It  increases  in 
size  and  becomes  more  tense  when  the  child  cries. 

Prof/nosis. — The  rate  of  growth  of  the  subcutaneous  and 
mixed  forms  of  mevi  varies  greatly.    They  sometimes  increase 
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very  rapidly,  especially  during  the  first  few  months  of  life. 
After  this,  however,  they  usually  grow  at  the  same  rate  as  the 
child,  or  even  more  slowly.  There  is  a  decided  tendency  to 
spontaneous  disappearance  of  these  varieties,  fully  50  per  cent 
undergoing  natural  cure.  This  usually  begins  about  the  period 
of  the  first  dentition,  sometimes  at  the  second  dentition,  and 
sometimes  about  puberty.  On  the  other  hand,  an  increased 
activity  of  growth  may  be  shown  at  these  periods.  The  onset 
of  natural  cure  is  recognised  by  the  tumour  becoming  firmer  and 
less  compressible,  and  in  the  mixed  variety,  by  the  colour 


Fig.  49. — Large  Mixed  Nsevus  of  Cheek  in  cliild  a3t.  1^  ;  the  Skiu  is 
only  slightly  involved.    Cured  by  Electrolysis. 

becoming  less  bright.  Injury,  inflammation  or  ulceration  of 
the  overlying  skin  often  initiates  the  curative  process. 

Subcutaneous  najvi  may  in  later  life  develo^J  arterial  con- 
nections, leading  to  the  formation  of  one  of  the  forms  of 
cavernous  angioma. 

Treatment. — Bearing  in  mind  the  frequency  with  which 
subcutaneous  and  mixed  nasvi  disappear  spontaneously,  active 
treatment  is  only  called  for  when  the  growth  of  the  tumour  is 
out  of  proportion  to  that  of  the  child,  or  when  from  its  situation 
— for  examjjle,  in  the  vicinity  of  the  eye — it  is  liable  to  do 
harm  in  its  growth. 

Of  the  numerous  methods  of  treatment  which  have  been 
devised,  it  is  only  necessary  to  refer  to  the  application  of 
escharotics,  electrolysis,  and  excision. 
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The  application  of  escharotics  has  but  a  limited  field  of  use- 
fulness. They  may  be  employed  with  benefit  in  very  small 
ntevi  occurring  on  the  face.  A  pointed  piece  of  wood  is  dipped 
in  strong  nitric  acid,  and  then  thrust  into  the  centre  of  the 
najvoid  spot. 

For  large  njevi  the  choice  lies  between  electrolysis  and 
excision — the  former  method  being  selected  when  the  ntevus  is 
on  an  exposed  part  of  the  body,  where  it  is  desirable  to  avoid  a 
scar ;  the  latter  when  it  is  on  a  part  covered  by  the  clothes. 

Electrolysis  acts  by  decomposing  the  blood  and  tissues  into 


Fio.  .50. — Electrolysis  of  NiEVUs  under  Chloroform  Autesthesia. 

their  constituent  elements — oxygen  and  acids  appearing  at  the 
positive,  hydrogen  and  bases  at  the  negative  electrode.  These 
substances  and  gases  being  given  off  in  a  nascent  condition,  at 
once  enter  into  new  combinations  with  anything  in  the  vicinity 
with  which  they  have  a  chemical  affinity.  In  the  najvus  the 
practical  result  of  this  reaction  is  that  at  the  positive  pole  nitric 
acid,  and  at  the  negative  pole  caustic  potash,  both  in  a  state  of 
minute  subdivision,  make  their  appearance.  The  effect  on  the 
tissues  around  the  positive  pole,  therefore,  is  equivalent  to  that 
of  an  acid  cauterisation,  and  on  those  round  the  negative  pole 
to  an  alkaline  cauterisation. 
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As  the  process  is  painful,  a  general  ana3stlietic  is  necessary. 
The  current  used  should  be  from  20  to  80  milliamperes, 
gradually  increasing  from  zero,  without  shock  ;  three  to  six 
large  Bunsen  cells  give  a  sufficient  current.  Steel  needles 
insulated  with  vulcanite  to  within  an  eighth  of  an  inch  of  their 
points  are  the  best.  Both  poles  are  introduced  into  the  nsevus, 
the  positive  being  kept  fixed  at  one  spot,  while  the  negative  is 
moved  about  inside  the  tumour,  so  as  to  produce  a  number  of 
different  tracks  of  cauterisation.  On  no  account  must  either 
pole  be  allowed  to  come  in  contact  vnth  the  skin  lest  a  slough 
be  formed.  The  duration  of  the  sitting  is  determined  by  the 
effect  produced.  The  object  aimed  at  is  to  jsroduce  hardening 
of  the  tumour.  If  pallor  of  the  skin  appears,  it  indicates  that 
the  needles  are  too  near  the  surface,  or  that  the  blood-supply 
to  the  integument  is  being  cut  off,  and  is  an  indication  to  stop. 
The  average  duration  is  from  fifteen  to  twenty  minutes.  To 
cauterise  the  track  and  so  prevent  bleeding,  the  needles  should 
be  slowly  withdrawn  while  the  current  is  flowing.  '\^Tien  the 
skin  is  reached  the  current  is  turned  off.  The  punctures  are 
covered  with  collodion.  Six  or  eight  weeks  should  be  allowed 
to  elapse  before  repeating  the  procedure.  From  two  to  eight  or 
ten  sittings  may  be  necessary,  according  to  the  size  and  character 
of  the  nsevus. 

Excision  is  the  best  operation  for  nsevi  of  moderate  size 
situated  on  covered  parts  of  the  body,  where  a  scar  is  of  no 
importance.  When  only  a  small  proportion  of  the  neevus  is 
cutaneous,  the  invaded  piece  of  skin  may  be  removed  with  the 
tumour. 

Excision  is  preferable  to  ligature,  as  nothing  is  left  to  slough 
off  and  primary  union  can  be  relied  upon.  Its  advantage  over 
electrolysis  is  that  a  single  operation  is  sufficient.  There  is 
practically  no  risk  from  haemorrhage. 

Cavernous  Angioma. — The  cavernous  tumour  proper  consists 
solely  of  dilated  capillaries,  which  communicate  freely  with  one 
another  and  with  large  blood  spaces  formed  by  the  disappearance 
of  adjacent  capillary  walls.  This  variety  is  met  with  in  internal 
organs  as  well  as  in  the  subcutaneous  tissue.  It  may  appear  at 
any  age  from  early  youth  to  middle  life,  and  is  of  very  slow 
growth.  The  swelling  is  rounded  or  oval,  and  feels  not  unlike 
a  fatty  tumour.  There  is  no  pulsation  or  bruit,  and  the  tumour 
is  but  sliglitly  compressible.  Tliese  tumours  are  best  treated 
by  excision,  but  when  of  large  size  and  diffuse  they  may  be 
electrolysed. 

Aneurysm  by  Anastomosis  is  the  name  applied  to  a 
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vascular  tumoiir  in  which  arteries,  veins,  and  capillaries  are  all 
involved.  It  is  chieiiy  met  with  on  the  upper  part  of  the 
trunk,  the  neck,  and  the  scalp.  It  tends  gradually  to  increase 
in  size,  and  may,  after  many  years,  attain  an  enormous  size. 
The  tumour  is  nodulated,  ill-defined,  and  varies  in  consistence. 
It  is  pulsatile,  and  a  systolic  bruit  or  a  "  thrilling  "  murmur  may 
be  heard  over  it.  The  chief  risk  is  hajmorrhage  from  injury  or 
ulceration. 

The  treatment  is  conducted  on  the  same  lines  as  for  nagvus. 
Where  electrolysis  is  employed,  it  should  be  directed  towards 
the  afferent  vessels ;  and  if  it  fails  to  arrest  the  flow  through 
these,  it  is  useless  to  persist  with  it.  Excision  is  seldom  justifi- 
able on  accouut  of  the  risk  from  hajmorrhage.  In  some  cases 
lisature  of  the  afferent  vessels  has  been  successful. 

Venous  Angioma. — This  term  is  sometimes  applied  to  that 
form  in  which  the  venous  element  seems  to  predominate.  There 
is  no  tumour  composed  entirely  of  veins,  except  certain  varieties 
of  varix,  which  have  been  described  elsewhere. 

Arterial  Angioma. — Cirsoid  Aneurysm. — This  form  of 
tumour  is  composed  entirely  of  the  enlarged  branches  of  an 
arterial  trunk.  The  condition  originates  in  the  smaller  branches 
of  an  artery — usually  the  temporal — and  may  spread  to  the  main 
trunk,  and  may  even  involve  branches  of  other  trunks  with  which 
the  original  artery  normally  anastomoses.  This  is  not  to  be 
confused  with  the  condition  known  as  aneurysm  by  anastomosis 
which  has  already  been  described. 

The  condition  is  probably  congenital  in  origin,  though  its 
appearance  is  frequently  preceded  by  an  injury. 

The  affected  vessels  increase  in  size,  and  become  charac- 
teristically tortuous,  with  narrowings  and  dilatations  here  and 
there.  Grooves  or  gutters  are  frequently  found  in  the  bone 
underlying  the  dilated  vessels.  Cirsoid  aneurysm  almost  invari- 
ably occurs  on  the  head.  It  is  usually  met  with  in  adolescents 
or  yoiuig  adults,  and  it  increases  in  size  exceedingly  slowly. 
There  is  no  tendency  either  to  natural  cure  or  to  rupture. 
Severe  and  even  fatal  haamorrhagc  may  follow  a  wound  of  the 
dilated  vessels. 

There  is  a  constant  loud  bruit  in  the  tumour,  which  greatly 
troubles  the  patient  and  may  interfere  with  sleep. 

The  condition  may  be  treated  by  excision  or  by  electrolysis. 
In  excision  the  haamorrluige  is  controlled  by  an  elastic  tourni- 
quet applied  horizontally  round  the  head,  or  by  ligature  of 
the  feeding  trunks.  In  large  tumours  the  bleeding  may  be 
formidable.    In  many  cases  electrolysis  is  to  be  preferred,  and 
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is  performed  in  the  same  way  as  for  naivus.  The  positive  pole 
is  placed  in  the  centre  of  the  tumour,  while  the  negative  is 
introduced  into  the  main  affluents  one  after  another. 


ANEURYSM. 

An  aneurysm  is  a  sac  communicating  with  an  artery,  and 
containing  fluid  or  coagulated  blood. 

Two  types  of  aneurysm  are  met  with — the  pathological  or 
spontaneous  aneurysm,  and  the  traumatic  aneurysm.  It  is 
convenient  to  describe  in  this  section  also  certain  conditions  in 
which  there  is  an  abnormal  communication  between  an  artery 
and  a  vein — arterio-venous  aneurysm. 

Pathological  Aneurysm. 

In  this  class  are  included  such  aneurysms  as  are  produced  by 
gradual  dilatation  of  an  artery,  resulting  from  weakening  of 
its  coats,  combined,  in  most  cases,  with  a  loss  of  elasticity  in 
the  walls  and  a  marked  increase  in  the  arterial  tension.  The 
terms  "spontaneous"  and  "idiopathic,"  commonly  applied  to 
aneurysms  of  this  class,  are  singularly  inappropriate  in  view  of 
the  distinct  pathological  agencies  at  work  in  their  production. 

In  the  majority  of  cases  of  pathological  aneurysm  the 
weakening  of  the  artery  and  the  diminution  of  the  normal 
elasticity  of  its  wall  are  due  to  atheroma.  The  recoil  of 
the  affected  part  of  the  vessel  during  diastole  of  the  heart  is 
diminished,  and  the  increased  vascular  tension  leads  to  gradual 
dilatation  of  the  affected  segment  of  the  artery. 

In  other  cases  the  vessel  wall  is  softened  by  arteritis — 
especially  the  embolic  form — so  that  it  yields  before  the  pressure 
of  the  blood. 

Repeated  and  sudden  raising  of  the  arterial  tension,  as  a 
result,  for  example,  of  violent  muscular  efforts  or  of  frequent 
excessive  indulgence  in  alcohol,  plays  an  important  part  in 
the  causation  of  aneurysm.  These  factors  probably  explain 
the  comparative  frequency  of  aneurysm  in  those  who  follow  such 
arduous  occupations  as  soldiers,  sailors,  dock- labourers,  and  navvies. 
In  these  classes  the  condition  usually  manifests  itself  between 
the  ages  of  thirty  and  fifty — that  is,  when  the  vessels  are 
beginning  to  degenerate,  although  the  heart  is  still  vigorous  and 
the  individuals  are  hard  at  work.  The  comparative  immunity 
of  women  may  also  be  explained  by  the  less  severe  muscular 
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strain  involved  by  their  occupations  and  recreations.  Any 
cause  whicli  persistently  increases  the  vascular  tension  also 
favours  aneurysm  formation — for  example,  plethora,  chronic 
alcoholism,  gout,  or  chronic  Bright's  disease. 

Syphilis  plays  an  important  part  in  the  production  of  aneu- 
rysm, but  the  precise  way  in  which  it  acts  is  doubtful.  It  may 
be  that  it  predisposes  the  patient  to  atheroma  and  induces  a 
persistent  increase  in  the  vascular  tension  by  the  loss  of  elasticity 
of  the  vessel  wall  and  narrowing  of  the  lumen  as  a  result  of 
syphilitic  arteritis.  It  is  a  striking  fact  that  aneurysm  is  seldom 
met  with  in  females  who  have  not  suffered  from  syphilis. 

Varieties. — Different  varieties  of  pathological  aneurysm  occur, 
according  as  the  weakening  of  the  arterial  wall  is  general  over  a 
considerable  segment  of  the  artery,  or  is  localised  in  one  or  more 
limited  areas. 

Fusiform  Aneurysm. — When  the  whole  circumference  of  a 
portion  of  an  artery  has  been  weakened,  the  tension  of  the  blood 
causes  the  walls  to  dilate  uniformly,  so  that  a  fusiform  or 
tubular  aneurysm  results.  All  the  coats  of  the  vessel  are 
stretched  and  form  the  sac  of  the  aneurysm,  and  the  affected 
portion  is  not  only  dilated  but  is  also  increased  in  length.  This 
form  is  chiefly  met  with  in  the  arch  of  the  aorta,  but  may  occur 
in  any  of  the  main  arterial  trunks.  As  the  sac  of  the  aneurysm 
includes  all  three  coats,  and  as  the  inner  and  outer  coats  are 
usually  thickened  by  the  deposit  in  them  of  fibrous  tissue,  a 
fusiform  aneurysm  increases  in  size  very  slowly  and  seldom  gives 
rise  to  urgent  symptoms. 

When  the  intima  is  roughened  by  atheroma,  especially  in  the 
form  of  calcareous  plates,  shreds  of  clot  may  adhere  to  it,  but  as 
a  rule  a  fusiform  aneurysm  contains  only  fluid  blood. 

It  is  not  uncommon,  especially  in  the  aorta,  for  a  localised 
dilatation  of  a  specially  weak  portion  of  the  sac  to  take  place,  a 
sacculated  aneurysm  being  thus  grafted  on  a  fusiform  aneurysm. 
This  adds  greatly  to  the  gravity  of  the  condition,  as  the  sacculated 
portion  is  very  liable  to  rui)ture. 

Natural  cure  is  occasionally  effected  by  the  emerging  artery 
becoming  occluded  by  a  clot. 

Sacculated  Aneurysm. — When  a  limited  area  of  the  vessel 
wall  is  weakened — for  example,  by  atheroma  or  by  other 
form  of  arteritis — this  portion  yields  before  the  jire.ssurc  of  the 
bloofi,  and  a  sacculated  aneurysm  results.  The  intima  and 
media  being  already  damaged,  or,  it  may  be,  destroyed,  by  the 
primary  disease,  the  stress  falls  on  the  adventitia,  which  in  the 
majority  of  cases,  cxcci)t  in  the  earliest  stages,  constitutes  the 
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only  element  in  the  sac.  To  withstand  the  pressure  the  outer 
coat  becomes  thickened,  and  as  the  aneurysm  increases  in  size 
it  forms  adhesions  to  surrounding  tissues,  so  that  fasciae, 
tendons,  nerves,  and  other  structures  may  be  found  matted 
together  in  the  wall  of  the  aneurysm.  The  wall  is  further 
strengthened  by  the  deposit  on  its  inner  aspect  of  blood-clot, 
which  may  eventually  become  organised. 

The  contents  of  the  aneurysmal  sac  consist  of  fluid  blood, 
and  a  varying  amount  of  blood-clot  which  is  deposited  in  con- 
centric layers  on  the  inner  aspect  of  the  sac,  constituting  a 
laminated  clot.  Towards  the  centre  of  the  sac  the  clot  is  soft, 
red,  and  granular ;  while  near  the  wall  it  is  firm,  and  pale  in 
colour,  being  more  or  less  completely  organised    (Fig.  51). 


Fig.  51. — Sacculated  Aneurysm  of  Abdominal  Aorta  nearly  filled  with 
laminated  clot.    Note  greater  density  of  clot  towards  peri]ihery. 

The  laminated  clot  not  only  strengthens  the  sac,  enabling  it  to 
resist  the  blood  jjressure,  and  so  preventing  rupture,  but,  if 
it  increases  sufficiently  to  fill  the  cavity,  may  bring  about 
spontaneous  cure.  The  principle  upon  which  all  methods  of 
treatment  are  based  is  to  imitate  nature  in  producing  such  a  clot. 

So  long  as  the  sac  remains  intact  the  aneurysm  is  spoken  of 
as  circwnscrihed ;  when  it  gives  way,  and  the  blood  escapes  into 
the  surrounding  tissues,  the  aneurysm  is  said  to  be  diffused. 

When  one  or  more  of  the  coats  of  the  arterj'  enter  into  the 
formation  of  the  sac,  the  aneurysm  is  sometimes  called  a  "  true 
aneurysm " ;  while  the  term  "  false "  is  applied  when  all  the 
coats  have  given  way  and  the  sac  is  formed  entirely  by  con- 
densation of  the  surrounding  structures.  These  terms,  however, 
have  been  used  in  so  many  diflcrent  senses,  and  are  in  them- 
selves so  misleading,  that  we  do  not  employ  them. 

Dissecting   Aneurysm. — The   blood   may   force   its  way 
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between  tlie  coats  of  the  vessel — sometimes  between  tlic  intima 
and  media,  but  usually  into  the  substance  of  the  media — and  so 
form  a  cul-de-sac  in  the  substance  of  the  vessel  wall.  This  is 
spoken  of  as  a  dissecting  aneurysm.  It  is  more  common  in 
women  than  in  men,  and  occurs  in  very  feeble  subjects.  It 
usually  originates  in  the  aorta,  and  may  spread  widely — upwards 
into  the  carotids  or  downwards  as  far  as  the  iliacs.  Sometimes 
the  blood  finds  its  way  into  the  lumen  of  the  vessel  again  by 
bursting  through  a  weakened  spot,  or  it  may  burrow  right 
through  the  middle  and  outer  coats,  causing  the  aneurysm  to 
become  diffused. 

Clinical  Features  of  Aneurysm. — Surgically  the  sacculated  is 
by  far  the  most  important  variety  of  aneurysm.  The  fusiform 
variety  occurs  chiefly  in  arteries  which  are  inaccessible  alike  for 
diagnosis  and  treatment.  When  it  occurs  in  more  superficial 
arteries  it  is  recognised  by  the  shape  and  position  of  the 
pulsatile  swelling.  Its  progress  is  usually  so  slow,  it  gives  rise 
to  so  few  symptoms,  and  is  attended  with  so  little  risk,  that 
even  if  diagnosed  no  active  interference  is  as  a  rule  called  for. 
The  treatment  is  entirely  constitutional.  The  dissecting  aneurysm 
also  is  seldom  diagnosed  during  life,  and  no  special  treatment  is 
available. 

We  shall,  therefore,  confine  our  attention  here  to  the 
sacculated  variety. 

The  outstanding  clinical  feature  is  the  existence  in  the  line 
of  an  artery  of  a  more  or  less  globular  swelling,  which  pulsates, 
and  with  each  pulsation  expands.  The  expansion  is  detected  by 
observing  that  when  both  hands  are  placed  over  the  swelling 
they  are  separated  with  each  beat  of  the  heart.  If  the  main 
artery  be  compressed  on  the  cardiac  side  of  the  swelling,  the 
pulsation  is  arrested  and  the  tumour  diminishes  and  becomes 
less  tense.  It  may  be  still  further  reduced  in  size  by  making 
gentle  pressure  over  it  so  as  to  empty  it  of  fluid  blood.  On 
allowing  the  blood  again  to  flow  through  the  artery,  after 
one  or  two  beats  of  the  heart  the  tumour  fills  up  and  the 
expansile  pidsation  returns.  In  most  cases  a  distinct  thrill  is 
felt  on  placing  the  hand  over  the  swelling,  and  a  blowing, 
systolic  murmur  may  be  heard  with  the  stethoscope.  It  is  to  be 
borne  in  mind  tliat  occasionally,  when  the  interchange  of  blood 
between  an  aneurysm  and  the  artery  from  which  it  arises  is 
small,  pulsation  and  bruit  may  be  very  slight  or  even  absent. 
This  Is  al.so  the  case  when  the  sac  contains  a  considerable 
quantity  of  clot.  When  it  becomes  filled  with  clot  {ronsolidated 
aneurysm)  these  signs  completely  disappear,  and  the  clinical 
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features  are  those  of  a  solid  tumour  lying  in  contact  with  an 
artery.  The  effect  of  the  anetiri/sm  on  the  ptdse  beyond  is  very 
characteristic.  On  the  afl'ected  side  the  pulse  in  the  artery 
beyond  the  aneurysm  is  smaller  in  volume  and  delayed  by 
comparison  with  that  in  the  normal  artery  on  the  healthy  side. 
This  is  explained  by  the  fact  that  the  amplitude  of  the  pulse 
wave  varies  directly,  while  its  velocity  vai'ies  inversely,  with  the 
diameter  of  the  vessel  through  which  the  wave  flows.  The 
vessel  beyond  an  aneurysm  being  contracted  on  account  of  the 
diminished  amount  of  blood  flowing  through  it, — a  large  quantity 
being  retained  in  the  sac, — the  pulse  wave  is  smaller  in  volume 
and  is  later  in  reaching  a  given  point.  A  piUse  tracing  shows 
that  the  normal  impulse  and  dicrotic  waves  are  lost,  and  that 
the  force  and  rapidity  of  the  tidal  wave  are  diminished. 

An  aneurysm  exerts  considerable  pressure  on  the  surrounding 
parts,  which  are  usually  much  thickened  and  adherent  to  it  and 
to  one  another.  Adjacent  veins  may  be  so  compressed  that 
congestion  and  oedema  of  the  parts  beyond  are  produced. 
Occasionally  a  vein  is  opened  into  and  an  arterio- venous 
aneurysm  produced.  Pain,  disturbances  of  sensation,  and 
muscular  paralyses  may  result  from  pressure  on  nerves.  Con- 
siderable 2)ortions  of  bone  may  vuidergo  atrophy  and  be  absorbed 
by  the  gradually  increasing  pressure.  This  is  most  typically 
seen  in  the  sternum  and  vertebrae.  CartUage,  on  the  other  hand, 
yields  before  the  pressure,  so  that  the  intervertebral  discs  or 
the  costal  cartilages  may  escape  while  the  adjacent  bones  are 
destroyed.  The  skin  over  the  aneurysm  gradually  becomes 
thinned  and  stretched,  until  finally  a  slough  having  formed,  it 
gives  way,  and  when  the  slough  separates  haemorrhage  takes  place. 

Pain  is  a  variable  symptom.  It  may  be  due  to  the  extreme 
tension  in  and  around  the  aneurysm,  and  to  the  pressure  exerted 
on  sensitive  structures,  in  which  case  it  is  of  a  constant,  dull, 
boring  character.  When  due  to  direct  pressure  on  nerve  trunks 
it  is  sharp  and  lancinating. 

Differential  Diagnosis. — Aneurysm  is  to  be  diagnosed  frojn 
other  pulsatile  swellings.  In  some  cases  the  pulsation  of  a 
new  growth  is  transmitted  from  a  large  artery  which  lies  in  its 
vicinity.  In  other  cases  the  tumour  actually  pulsates  in  virtue 
of  its  extreme  vascularity.  In  neither  case,  however,  is  the 
pulsation  expansile  as  in  aneurysm — a  most  important  point 
in  diflferential  diagnosis.  Solid  tumours,  enlarged  lymphatic 
glands,  inflammatory  swellings  and  abscesses,  may  receive  pulsa- 
tion from  an  underlying  artery.  In  many  cases  the  swelling 
can  by  appropiate  manipulation  be  moved  from  the  artery— in 
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which  case  the  pulsation  ceases.  Compression  of  the  artery  on 
the  cardiac  side  of  the  swelling,  although  it  arrests  the  pulsa- 
tion, does  not  produce  any  diminution  in  the  size  or  tension  of 
the  swelling,  and  when  the  pressure  is  removed  the  pulsation  is 
immediately  restored. 

Fluid  tumours,  such  as  cysts,  abscesses,  or  enlarged  bursie, 
may  simulate  aneurysm  very  closely.  An  apparent  exjiausion 
may  accompany  the  pulsation,  but  careful  examination  usually 
enables  this  to  be  distinguished  from  the  marked  expansion  of 
an  aneurysm.  Compression  of  the  artery  makes  no  difference 
in  the  size  or  tension  of  the  swelling. 

Vascular  tumours,  such  as  sarcomata  and  goiti-es,  may  yield 
an  expansile  pulsation,  but  they  differ  from  an  aneui'ysni  in  that 
they  are  not  diminished  in  size  by  compression  of  the  main 
artery,  nor  can  they  be  emptied  by  pressure.  A  soft,  whifhng 
bruit  is  sometimes  to  be  detected  in  certain  parts  of  these  tumours. 

The  exaggerated  pulsation  sometimes  observed  in  a  normal 
artery — for  example,  the  "pulsating  aorta"  so  often  seen  in 
women  who  suffer  from  dyspeptic  symptoms — is  not  likely  to  be 
mistaken  for  that  of  an  aneurysm. 

Prognosis. — An  aneurysm  may  either  undergo  natural  cure 
or  it  may  prove  fatal.  In  some  cases,  however,  it  may  remain 
stationary  for  a  long  period. 

Natural  mre  is  brought  about  by  the  formation  in  the 
aneurysm  of  laminated  clot,  which  gradually  increases  in  amount 
till  it  fills  the  sac  and  obliterates  the  artery  on  which  the 
aneurysm  is  situated.  The  organisation  of  this  clot  converts 
the  aneurysm  and  the  part  of  the  vessel  from  which  it  originates 
into  a  solid  mass  of  fibrous  tissue.  The  clot  which  obliterates 
the  artery  may  be  an  extension  of  that  which  fills  the  sac. 
On  the  other  hand,  it  may  be  a  portion  of  the  clot  separated 
and  impacted  as  an  embolus  in  the  artery  beyond,  leading 
to  thrombosis  which  first  occludes  the  artery  and  then  extends 
into  the  sac. 

The  progress  of  natural  cure  is  indicated  clinically  by  the 
aneuiysm  becoming  smaller,  firmer,  less  expansile,  and  less 
compressible.  The  murmur  and  thrill  arc  also  diminished,  and 
the  pressure  effects  of  the  aneurysm  become  less  marked. 
When  the  cure  is  complete  the  lailsation  is  lost,  and  there 
remains  a  small  firm  swelling  attached  to  the  vessel  {consolu/ated 
aneurysm).  While  these  changes  are  taking  place  the  collateral 
arteries  become  enlarged,  and  an  anastomotic  circulation  is 
established. 

An  aneurysm  may  prove  fatal  by  exerting  pressure  on 
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important  structures  adjacent  to  it,  by  causing  syncope,  by 
rupture,  or  from  the  occurrence  of  suppuration.  Presmre 
symptoms  are  usually  most  serious  from  aneurysms  situated  in 
the  neck,  thorax,  or  skull.  Sudden  fatal  syncopt  is  not  in- 
frequent in  cases  of  aortic  and  other  large  aneurysms. 

Rupture  may  take  place  through  the  skin,  into  the  cellular 
tissue,  or  into  a  mucous  or  serous  cavity.  The  first  haemorrhage 
is  often  comparatively  slight  and  stops  naturally,  but  it  soon 
recurs,  and  is  so  profuse,  especially  when  the  blood  escapes 
externally  or  into  a  large  cavity,  that  it  raj^idly  proves  fatal. 
When  the  bleeding  takes  place  into  the  cellular  tissue  the 
aneurysm  is  said  to  become  diffused,  and  the  extravasated  blood 
may  spread  widely  through  the  tissues,  exerting  great  pressure, 
and  sometimes  causing  gangrene  of  the  parts  beyond  from 
arrest  of  their  blood-supply. 

The  clinical  features  associated  with  rupture  of  an  aneurysm 
are  sudden  and  severe  pain  in  the  part,  while  the  patient 
becomes  pale,  cold,  and  faint.  If  a  comparatively  small  escape 
of  blood  takes  place  into  the  tissues,  the  sudden  alteration  in 
the  size,  shape,  and  tension  of  the  aneurysm,  together  with  a 
loss  of  pulsation,  may  be  the  only  local  signs.  When  the 
bleeding  is  profuse,  however,  the  parts  in  the  neighbourhood 
of  the  aneurysm  become  greatly  swollen,  livid,  and  cold,  and 
the  characteristic  signs  of  aneurysm  at  the  same  time  disappear 
completely.  The  limb  beyond  the  anem-ysm  becomes  congested, 
swollen,  and  edematous,  and  the  pulses  as  a  rule  are  completely 
lost.  The  arrest  of  the  blood-supply  may  result  in  gangrene. 
Sometimes  the  pressure  of  the  extravasated  blood  causes  the 
skin  to  give  way  and  fatal  hemorrhage  results. 

S^^ppuratio7l  may  occur  in  the  vicinity  of  an  aueuiysm, 
either  before  or  after  rupture,  as  a  result  of  infection  with 
pyogenic  bacteria.  The  signs  of  acute  inflammation  and 
suppuration  are  superadded  to  those  peculiar  to  the  aneurysm. 
The  aneurysm  may  burst  into  the  abscess,  so  that  when  the 
latter  points  the  pus  is  mixed  with  broken-down  blood-clot,  and 
finally  free  htemorrhage  takes  place.  It  has  more  than  once 
happened  that  even  the  most  eminent  surgeons  have  incised 
such  abscesses  without  having  recognised  their  association  A^ith 
aneurysm,  with,  the  most  tragic  results. 

Treatment. — The  numerous  surgical  measures  employed  in 
the  treatment  of  aneurysm  are  all  designed  to  imitate  the 
process  of  natural  cure,  which  has  already  been  described. 

In  treating  a  case  of  ancui-ysm  the  indications  are :  to 
promote  the  coagulability  of  the  blood,  and  so  to  favour  the 
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formation  of  a  clot  in  the  sac ;  and  to  obtain  a  permanent 
occlusion  of  the  portion  of  the  artery  from  which  the  aneurysm 
springs,  without  at  the  same  time  seriously  endangering  the 
nutrition  of  the  parts  beyond.  General  constitutional  treatment 
effects  certain  of  these  objects,  while  others  are  attained  by 
local  measures. 

Constitutional  Treatment. — All  forms  of  local  treatment 
must  be  supplemented  by  general  measures  which  tend  to 
reduce  the  arterial  tension  and  to  diminish  the  force  of  the 
heart's  action.  The  patient  must  be  kept  in  bed  at  absolute 
rest — muscular  effort  being  as  far  as  possible  avoided.  A 
low,  dry,  and  non- stimulating  diet  is  indicated,  the  quantity 
being  gradually  reduced  till  it  is  just  sufficient  to  satisfy  the 
patient  and  to  maintain  his  nutrition.  Saline  purges  or  even 
venesection  may  be  employed  to  reduce  the  vascular  tension. 
The  benefit  derived  from  the  administration  of  potassium 
iodide  administered  in  full  doses,  as  first  recommended  by 
George  W.  Balfour,  probably  depends  on  its  depressing  action 
on  the  heart.  Pain  or  restlessness  may  call  for  the  use  of 
moderate  doses  of  opium. 

Local  Treatment.  —  The  constitutional  treatment  above 
described  is  only  to  be  looked  upon  as  accessory  to  local 
measures,  such  as  excision  of  the  sac,  ligature  of  the  artery, 
compression  of  the  artery,  or  the  induction  of  coagulation  in 
the  sac  by  the  introduction  of  foreign  bodies,  by  which  alone 
the  permanent  occlusion  of  the  artery  and  the  obliteration  of 
the  sac  can  be  effected. 

Excision  of  the  Aneuri/sm. — Where  it  is  available  this  is  the 
most  radical  and  the  most  certain  method  of  treatment. 
Originally  practised  by  Antyllus  (a.d.  .300) — hence  the  name 
"  old  operation  "  by  which  it  is  sometimes  known  —  this  pro- 
cedure was  revived  by  Syme,  and  has  been  widely  practised 
by  Annandale  and  others. 

In  the  neck  and  in  other  situations  where  a  tourniquet 
cannot  be  employed,  the  sac  must  be  incised,  and  a  finger  quickly 
passed  into  the  lumen  of  the  artery  so  as  to  plug  it  and  prevent 
bleeding,  while  the  clots  are  being  turned  out  and  the  ligatures 
applied.  The  risk  from  luemorrhage  renders  this  one  of  the 
most  formidable  operations  of  surgery. 

In  the  limbs  the  circulation  is  controlled  by  a  tourniquet — 
preferably  that  of  Petit  which  can  be  rapidly  slackened  and 
tightened — as  may  be  necessary.  The  aneurysm  is  freely 
exposed,  and,  after  the  vessel  has  been  ligatured  above  and 
below,  the  sac  is  opened  and  the  clots  turned  out.    The  sac 
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is  then  dissected  away,  any  vessels  coining  off  from  it  ligatured, 
and  if  the  vein  is  adherent  to  it,  as  is  frequently  the  case,  a 
portion  of  that  vessel  may  be  removed  ^vith  the  sac.  Ex- 
perience proves  that  the  removal  of  a  limited  portion  of  both 
artery  and  vein  at  the  same  time  is  seldom  followed  by  gangrene, 
so  long  as  infection  is  excluded. 

This  method  of  treatment  is  particularly  suitable  to  all  forms 
of  sacculated  aneurysm  of  the  limbs,  so  long  as  they  are 
tolerably  circumscribed  and  free  from  complications.  It  has 
also  been  successfully  practised  in  subclavian,  carotid,  and 
external  iliac  aneurysms.  This  operation  is  not  appropriate  to 
cases  in  which  there  is  advanced  atheroma  of  the  artery  above 
and  below  the  sac. 

When  the  aneurysm  has  become  diffused  it  may  be  impossible 
to  excise  the  sac  completely.  In  such  cases  the  vessel  may  be 
ligatured,  either  before  or  after  opening  the  sac  and  clearing 
out  the  clots,  and  the  empty  sac  left  to  contract  and  heal, 
which  it  usually  does  satisfactorily.  When  there  is  difficulty, 
on  account  of  adhesions,  in  aj^plying  the  ligature  to  the  artery 
after  opening  and  emptying  the  sac  a  bougie  may  be  passed 
into  the  lumen  of  the  vessel  and  the  ligature  thrown  round  it 
with  the  aid  of  an  aneurysm  needle,  the  bougie  being  Avithdra^vn 
as  the  ligature  is  tightened  (Annandale).  This  manoeuvre  may 
be  repeated  at  the  distal  end. 

Fusiform  aneurysm,  unless  very  limited  and  slowly  progressing, 
is  less  suitable  for  treatment  by  excision. 

Ligature  of  the  Artery. — The  principle  of  this  operation  is 
to  arrest,  or  so  far  to  diminish,  the  flow  of  blood  through  the 
aneurysmal  part  of  the  artery  that  coagulation  takes  place  in 
the  sac  and  the  clot  spreads  to  the  artery  and  occludes  it. 

The  ligature  may  be  applied  on  the  cardiac  side  of  the 
aneurysm,  eitlier  immediately  above  the  sac  (Anel's  operation, 
1710)  or  at  some  distance  above  (.John  Hunter,  1785). 

On  the  other  hand,  one  or  more  branches  may  be  ligatured  on 
the  distal  side  of  the  aneurysm,  so  as  totally  to  arrest  the  flow 
through  the  sac  (Brasdor's  operation,  1760) — for  example,  for 
aneurysm  of  the  proximal  end  of  the  common  carotid  the  vessel 
may  be  ligatured  near  its  bifurcation.  The  distal  operation 
may  also  be  performed,  merely  to  diminish  the  quantity  of  blood 
passing  through  the  affected  artery  without  completely  stopping 
.the  stream  (Wardrop's  operation,  1825)  —  for  example,  for 
innominate  aneurysm  the  common  carotid  and  third  part  of 
the  subclavian  may  be  ligatured,  the  branches  of  the  first  part 
of  the  subclavian  being  left  pervious. 
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Auel's  operation  —  proximal  ligature  close  to  the  sac — has 
been  practically  abaudoued,  as  the  cases  to  which  it  is  suitable 
can  be  treated  with  greater  safety  and  certainty  by  the  old 
operation. 

The  advantages  of  Hunter's  operation — one  of  the  epoch- 
making  operations  of  surgery — have  been  largely  discounted 
by  the  employment  of  antiseptic  methods  of  operating.  Its 
chief  claim  is  its  simplicity,  the  ligature  being  applied  to  a 
healthy  part  of  the  artery  whose  relations  are  undisturbed  by 
the  proximity  of  the  aneurysm — for  example,  ligature  of  the 
femoral  in  Scarpa's  triangle  or  in  Hunter's  canal,  for  popliteal 
aneurysm. 

The  distance  between  the  seat  of  ligature  and  the  sac  renders 
the  establishment  of  a  collateral  circulation  through  intervening 
branches  easy  and  rapid,  and  this,  while  it  diminishes  the  risk  of 
gangrene,  permits  the  access  of  fresh  blood  to  the  aneurysm 
before  there  is  time  for  an  occluding  clot  to  be  formed  or 
organised.  The  cure,  therefore,  is  not  certain ;  and  even  when  a 
clot  forms  it  may  be  only  temporary,  and  may  disappear,  so  that 
pulsation  in  the  sac  soon  returns. 

This  "  recurrent  pulsation  "  after  ligature  of  an  artery  may  be 
due  to  imperfect  occlusion  of  the  vessel  at  the  seat  of  ligature, 
to  too  early  absorption  of  the  catgut  ligature  allowing  the  vessel 
to  become  pervious  again,  to  the  rapid  establishment  of  a  free 
collateral  circulation,  or  to  the  reabsorption  of  the  clot  which 
temporarily  occluded  the  artery. 

The  operation  of  ligature  of  an  artery  in  its  contimiity  is 
performed  through  an  incision  which  usually  runs  more  or  less 
in  the  long  axis  of  the  vessel.  The  part  of  the  artery  to  which 
the  ligature  is  to  be  applied  is  exposed  by  dissection,  care  being 
taken  to  avoid  opening  up  the  cellular  planes  in  the  tissues  more 
than  is  absolutely  necessary.  The  vessel  is  recognised  by  its 
pulsation,  and  a  portion  suthciently  cleared  of  its  sheath  to  enable 
the  aneurysm  needle  to  be  passed  without  force.  The  wall  of 
the  vessel  should  be  disturbed  as  little  as  possible,  to  avoid 
damaging  the  vasa  vasorum  through  which  it  is  nourished. 
The  needle — threaded  or  unthreaded  according  to  circumstances 
—is  passed  round  the  vessel  from  the  side  on  which  the  most 
important  structures  lie.  Where  there  is  a  single  largo  vein 
accompanying  the  artery  the  needle  is  passed  from  the  side  on 
which  the  vein  lies.  Where  there  are  venae  comites  the 
presence  of  a  nerve  trunk  on  one  or  other  side  will  determine 
the  direction  in  which  the  needle  is  passed.  The  ligature — silk 
or  chromicised  catgut — is  tied  in  a  reef  knot  or  in  a  stay  knot. 
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A  stay  knot  consists  of  two  ligatures  applied  side  by  side,  each 
having  the  first  turn  of  a  reef  knot  tied  separately.  The  two 
ends  on  each  side  are  then  used  as  a  single  cord  with  which  to 
make  the  second  turn  of  the  reef  knot  (Ballance  and  Edmunds). 
The  wound  is  sutured  without  drainage. 

The  after  treatment  consists  in  wrapping  the  limb  in  cotton 
wool  to  conserve  its  heat,  and  elevating  it  sufficiently  to  promote 
the  venous  return,  without  at  the  same  time  impeding  the 
arterial  flow  —  a  similar  line  of  treatment  to  that  already 
described  in  connection  Math  ruptured  arteries. 

Compression. — With  a  view  to  jaromoting  coagulation  in  the 
sac  the  circulation  may  be  temporarily  arrested  by  compressing 
the  artery  on  the  cardiac  side  of  the  aneurysm.  To  be  efficient 
the  compression  must  be  kept  up  continuously  for  several  hours. 
It  is  best  accomplished  by  digital  pressure  applied  over  a  super- 
ficial part  of  the  vessel  where  it  overlies  a  bone.  As  the  com- 
pressing hand  soon  gets  tired,  to  ensure  the  pressure  being 
continuously  and  efficiently  maintained  it  is  necessary  to  have 
a  relay  of  comj^etent  assistants  to  relieve  one  another.  The 
pressure  should  be  sufficient  to  stop  pulsation  in  the  aneurysm, 
although  it  should  not  completely  arrest  the  flow  through  the 
artery.  Great  care  is  necessary  while  the  assistants  are  relieving 
one  another,  to  avoid  a  rush  of  blood  through  the  aneurysm.  It 
is  advisable  to  vary  slightly  the  point  of  pressure,  lest  the  skin 
and  deeper  parts  be  injured  by  the  prolonged  compression. 

Digital  compression  is  chiefly  applicable  to  aneurysm  of  the 
superficial  femoral  and  popliteal  arteries. 

Compression  by  instruments — tourniquets,  weights,  and  other 
forms  of  compressor — is  less  satisfactory  than  that  by  the 
fingers.  The  appliances  are  difficult  to  regulate  and  to  maintain 
in  position,  and,  in  addition  to  being  painful,  they  are  liable  to 
cause  irritation  or  even  sloughing  of  the  soft  parts  pressed  upon. 

The  results  of  compression  are  very  variable  and  uncertain. 
Sometimes  coagulation  takes  place  rapidly,  and  the  clot  formed 
permanently  cures  the  aneurysm.  In  other  cases  a  laminated 
clot  is  slowly  formed,  many  weeks  being  required  for  the 
complete  occlusion  of  the  sac.  Not  infrequently,  the  clot 
which  forms  only  temporarily  arrests  the  pulsation,  and  sub- 
sequently disappears,  so  that  the  pulsation  is  restored.  In  some 
instances  even  prolonged  pressure  skilfully  applied  entirely  fails 
to  induce  coagulation. 

Flexion. — In  small  and  slowly  growing  aneurysms  at  the  bend 
of  the  elbow  or  in  the  popliteal  space,  the  circulation  may  be 
arrested  and  coagulation  induced  by  flexing  the  joint  so  that 
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the  aac  is  pressed  against  the  artery,  and  the  artery  slightly 
kinked.  The  limb  below  the  aneurysm  is  bandaged,  and  the 
flexed  attitude  is  maintained  for  several  hours. 

ReitVs  Method  by  Elastic  Bandage. — In  aneurysms  of  the 
limbs  the  principle  of  compression  may  be  applied  after  the 
method  of  Reid.  An  elastic  bandage  is  firmly  applied  from  the 
fingers  or  toes  to  just  below  the  aneurysm.  It  is  lightly  applied 
as  it  passes  over  the  swelling,  and  again  tightened  above.  As  the 
circulation  through  the  limb  is  thus  completely  arrested,  the 
bandage  must  not  be  left  on  for  more  than  an  hour,  for  fear  of 
inducing  gangrene.  As  the  bandage  is  being  removed  the  artery 
should  be  controlled  by  digital  pressure  to  prevent  a  sudden 
inflow  of  blood  disturbing  the  clot  which  may  have  formed. 
This  pressure  should  be  maintained  for  some  hours. 

In  view  of  the  uncertainty  of  the  results,  the  discomfort  to 
the  patient,  and  the  trouble  involved  in  carrying  out  these 
various  methods  of  compression,  the  application  of  a  ligature — 
which  is  merely  another  way  of  carrying  out  the  same  principle 
— is  usually  preferable. 

Other  Methods  of  Treatment. — Various  methods  have  been 
employed  to  induce  coagulation  by  the  introduction  into  the 
sac  of  foreign  bodies.  Of  these  the  safest  and  most  satisfactoiy 
are  Macewen's  acupuncture  or  "needling"  method,  electrolysis 
as  advocated  by  John  Duncan,  and  the  Moore-Corradi  method. 
These  procedures  are  specially  indicated  in  internal  aneurysms, 
and  in  external  aneurysms — such  as  gluteal,  sciatic,  or  vertebral 
aneurysms — which  are  so  situated  that  the  methods  already 
described  are  rendered  impracticable. 

Macewe7i's  method  consists  in  passing  one  or  more  fine,  highly 
tempered  steel  needles  into  the  aneurysm,  with  the  object  of 
scarifying  the  inner  surface  of  the  sac.  The  needles  are  made 
to  touch  the  opposite  wall  of  the  sac,  and  the  pulsation  of  the 
aneurysm  imparts  the  necessary  movement  to  them.  The  blood 
coagulates  on  the  rough  surface  produced,  and  the  clot  thus 
formed  increases  in  size  till  it  may  fill  the  sac  of  the  aneurysm. 
As  much  of  the  inner  aspect  of  the  sac  as  can  be  reached  should 
be  scarified,  to  increase  the  area  of  clot  formation  and  to  rendei- 
the  clot  uniformly  thick.  The  needles  may  be  left  in  position 
for  .some  hours,  the  projecting  ends  being  surrounded  with  sterile 
gauze. 

Electrolysis  is  api)lied  to  an  aneurysm  in  the  same  way  as  to 
a  neevus.  The  results,  however,  are  not  so  satisfactory,  the  clot 
formed  showing  a  tendency  to  become  reabsorbed  after  temporarily 
eflecting  an  improvement.    The  results  seem  to  be  best  when  the 
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needle  is  made  to  scratch  the  wall  of  the  sac — a  combination  of 
"needling"  and  galvano-puncture. 

The  Moore- Curoxidi  method  consists  in  introducing  through 
the  wall  of  the  aneurysm  a  hollow  insulated  needle,  through  the 
lumen  of  which  from  ten  to  twenty  feet  of  highly  drawn  silver 
or  other  wire  is  passed  into  the  sac,  where  it  coils  up  into 
an  open  meshwork.  The  positive  pole  of  a  galvanic  battery  is 
attached  to  the  wire,  while  the  negative  pole  is  placed  over  the 
patient's  back.  A  current,  varying  in  strength  from  twenty  to 
seventy  milliami)eres,  is  allowed  to  flow  for  about  an  hour.  The 
hollow  needle  is  then  withdrawn,  but  the  mre  is  left  in  situ. 
The  results  are  somewhat  similar  to  those  obtained  by  needling 
and  by  electrolysis,  but  the  clot  formed  on  the  large  coil  of  wire 
is  more  extensive. 

tiubcutaneous  Injections  of  Gelatin. — This  method  of  treating 
inoperable  cases  of  sacculated  aneurysm  is  still  on  its  trial.  It 
is  based  on  the  fact  that  a  solution  of  gelatin  introduced  into 
the  circulation  increases  the  coagulability  of  the  blood.  Three 
or  four  ounces  of  a  two  per  cent,  solution  of  white  gelatin  in 
sterilised  water,  at  a  temperature  of  about  100°  F.,  are  injected 
into  the  subcutaneous  tissue  of  the  abdomen  every  two,  three,  or 
four  days.  In  the  course  of  a  fortnight  or'  three  weeks  improve- 
ment begins.  The  clot  which  forms  is  liable  to  soften  and  be 
absorbed,  but  a  repetition  of  injections  has  in  several  cases 
established  a  permanent  cure. 

In  rare  cases  amputation  is  the  only  treatment  which  offers  a 
prospect  of  saving  life.  It  is  chiefly  indicated  in  cases  com- 
l^licated  by  suppuration,  by  secondary  haemorrhage  after  excision 
or  ligature,  or  by  gangrene. 

Amputation  beyond  the  aneurysm  has  Ijeen  performed  as  a 
means  of  arresting  the  blood-flow  through  the  sac,  and  so 
effecting  a  cure — for  example,  amputation  at  the  shoulder  for 
subclavian  aneurysm  (F ergusson). 

Tjraumatic  Aneurysm. 

The  essential  difference  between  a  pathological  and  a  traumatic 
aneurysm  is  that  the  latter  is  produced  by  some  form  of  injury 
which  divides  all  the  coats  of  the  artery.  The  walls  of  the 
injured  vessel  are  usually  healthy,  but  they  form  no  part  of  the 
sac  of  the  aneurysm.  The  sac  consists  of  the  condensed  and 
tliiclcened  soft  tissues  which  surround  the  artery,  together  with  a 
variable  amount  of  laminated  clot. 

The  injury  to  the  artery  .may  be  of  the  nature  of  a  sub- 
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cutaneou-s  wound  or  tear,  such  as  is  producetl  by  the  fragments 
of  a  broken  bone,  or  it  may  be  a  punctured  wound  from  a  stab 
or  cut.  Only  small  wounds  of  arteries  give  rise  to  traumatic 
aneurysm,  as  extensive  wounds  are  attended  with  a  sudden  and 
profuse  htemorrhage  into  the  ceUular  tissue  which  shows  no 
tendency  to  become  limited.  These  have  already  been  described 
under  ruptured  artery. 

The  aneurysm  may  form  soon  after  the  injury  is  inflicted, 
and  before  the  wound  in  the  wall  cicatrises.  Blood  slowly 
escapes  into  the  surrounding  tissues,  gradually  displacing  and 
condensing  them,  until  they  form  a  distinct  sac  enclosing  the 
efFu.sed  blood.  Towards  the  periphery  the  blood  coagulates,  and, 
being  under  considerable  pressure,  the  clot  becomes  condensed. 

Less  frequently  a  traumatic  aneurysm  forms  some  consider- 
able time  after  the  injury,  from  gradual  stretching  of  the  fibrous 
cicatrix  by  which  the 
wound  in  the  wall  of  the 
artery  has  been  closed. 


The  gradual  stretching 
of  this  cicatrix  results 
in  conden.sation  of  the 
surrounding     structures  Fro.  52.— Traumatic  Aneurysm  of  Biachial 
which  form  the  sac,  on         Artery,  in  girl  a;t.  16,  caused  by  stab 
the  inner  aspect  of  which  pen-knife, 
laminated  clot  is  deposited. 

A  traumatic  aneurysm  is  almost  always  sacculated,  and,  so 
long  as  it  remains  circumscribed,  has  the  same  characters  as  a 
pathological  sacculated  aiieury.sm,  with  the  addition  that  there 
may  be  external  evidence  of  a  wound.  A  traumatic  aneurysm 
is  very  liable  to  rupture  and  become  diffuse — a  change  which 
frequently  brings  about  a  cure. 

The  treatment  of  traumatic  aneurysm  is  governed  by  the 
.same  principles  as  apply  to  the  pathological  varieties.  The 
walls  of  the  artery  being  healthy,  operative  measures  dealing 
with  the  sac  and  its  feeding  arteries  are  safer  than  in  patho- 
logical aneurysms. 


Arterfo- Venous  Aneurysm. 


Any  abnormal  communication  between  an  artery  and  a  vein 
constitutes  an  artcrio- venous  aneurysm.  Two  varieties  arc 
recognised — one'l  in  which  the  communication  is  direct  {aneti- 
ri/xnial  varix) ;  the  othisr  in  which  tlio  vein  communicates  with 
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the  artery  through  the  medium  of  an  aneurysmal  sac  (va/ricose 
aneurysm). 

Either  variety  may  result  from  pathological  causes,  but  in 
the  vast  majority  of  cases  they  are  traumatic  in  origin,  being 
due  to  such  injuries  as  stabs,  punctured  wounds,  and  gunshot 
injuries  which  involve  both  artery  and  vein.  In  former  times 
the  most  common  situation  was  at  the  bend  of  the  elbow,  the 
brachial  artery  having  been  accidentally  punctured  in  perform- 
ing phlebotomy  of  the  median  basilic  vein.  Arterio-venous 
aneurysm  is  a  frequent  result  of  injuries  by  modern  high-velocity 
bullets. 

Both  in  aneurysmal  varix  and  in  varicose  aneurysm  the 
higher  blood  pressure  in  the  artery  forces  arterial  blood  into  the 
veins,  which  become  distended  and  thickened,  and  in  course  of 
time  assume  certain  of  the  characters  of  varicose  veins. 

In  aneurysmal  varix  the  vein  near  to  the  point  of  communi- 
cation with  the  artery  tends  to  become  dilated,  and  to  form  a 
thick-walled  sac,  beyond  which  the  vessel  and  its  tributaries  are 
distended  and  tortuous.  The  free  flow  of  arterial  blood  through 
this  varicose  vessel  makes  it  pulsate,  and  produces  in  it  a 
marked  vibratory  thrill  and  a  loud  murmur.  In  addition  to 
these  characters,  the  clinical  features  of  aneurysmal  varix  closely 
resemble  those  associated  with  varicose  veins.  The  tendency  of 
the  varix  is  to  remain  stationary.    Rupture  is  exceedingly  rare. 

As  a  rule,  the  support  of  an  elastic  bandage  is  all  that  is 
necessary  in  the  way  of  treatment,  but  when  the  condition 
causes  serious  inconvenience  the  artery  should  be  ligatured 
above  and  below  the  point  of  communication. 

Varicose  aneurysm  usually  develops  in  relation  to  a  traumatic 
aneurysm,  the  vein  involved  having  formed  adhesions  with  the 
.sac,  and  ultimately  opened  into  it.  In  this  way  a  communica- 
tion between  the  artery  and  the  vein  is  established. 

Clinically  the  patient  exhibits  a  combination  of  the  features 
of  traumatic  aneurysm  and  aneurysmal  varix. 

As  there  is  little  tendency  to  spontaneous  cure,  and  as  the 
aneurysm  is  liable  to  increase  in  size  and  finally  to  rupture,  opera- 
tive treatment  is  usually  called  for.  This  consists  in  applying 
a  ligature  to  the  artery  above  and  below  the  point  of  communi- 
cation, and  at  the  same  time  incising  the  sac,  turning  out  the 
clots,  and  ligaturing  any  branches  which  happen  to  open  into 
the  sac.  The  vein  should  not  be  ligatured  unless  it  is  absolutely 
necessary. 
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After  what  has  been  said  of  aneuxysm  in  general,  it  is  only 
necessary  to  refer  very  briefly  to  the  more  salient  points  bearing 
on  aneurysms  as  they  occur  in  individual  arteries.  To  avoid 
repetition,  it  may  be  stated  that  in  the  treatment  of  all 
aneurysms  local  measures  are  supplemented  by  the  employment 
of  the  general  constitutional  treatment  already  described.  It 
may  also  be  assumed  that  while  the  measures  mentioned  as 
suitable  to  each  of  the  special  aneurysms  are  to  be  preferred, 
circumstances  may  make  it  necessary  to  have  recourse  to  one  of 
the  other  procedures  already  mentioned.  No  hard-and-fast 
rules  can  be  laid  down  for  the  treatment  of  a  condition  which 
varies  so  widely  in  diflerent  cases. 

Thoracic  Aneurysm. — The  arch  of  the  aorta  is  the  most 
common  seat  of  aneurysm,  but  surgical  treatment  is  rarely 
called  for. 

All  varieties  of  aneurysm  occur  in  the  aorta,  the  fusiform 
being  the  most  common.  Frequently  a  sacculated  aneurysm 
springs  from  a  fusiform  dilatation.  Dissecting  aneurysm  occurs 
■with  greater  frequency  in  the  aorta  than  in  any  other  vessel. 

The  clinical  features  depend  chiefly  on  the  direction  in  which 
the  aneurysm  enlarges,  and  are  not  always  well  marked  even 
when  the  swelling  is  of  considerable  size.  They  consist  in  a 
pulsatile  swelling — sometimes  in  the  episternal  notch,  but 
usually  towards  the  right  side  of  the  sternum — with  an  increased 
area  of  dulness  on  percussion.  Pain  is  usually  a  prominent 
symptom,  and  is  largely  referable  to  the  pressure  of  the 
aneurysm  on  the  vertebral  column  or  the  sternum,  causing 
erosion  of  these  bones.  Pressure  on  the  thoracic  veins  or  on 
the  air-passages  may  cause  cyanosis  and  dyspnoea.  When  the 
oesophagus  is  pressed  upon,  dysphagia  may  result.  The  left 
recurrent  laryngeal  nerve  may  be  stretched  or  pressed  upon  as 
it  hooks  round  the  arch  of  the  aorta,  and  hoarseness  of  the 
voice  and  a  characteristic  "brassy"  cough  may  result  from 
paralysis  of  the  muscles  of  the  larynx  which  it  supplies.  The 
vagus,  the  phrenic,  and  the  s))inal  nerves  may  also  be  pressed 
upon.  When  the  aneurysm  is  on  the  transverse  part  of  the 
arch  the  trachea  is  pulled  down  with  each  beat  of  the  heart— a 
clinical  phenomenon  Icnown  as  the  "tracheal  tug."  Aneurysm 
of  the  descending  thoracic  aorta  may,  after  having  eroded  the 
bodies  of  the  vertebra;  and  posterior  portions  of  the  ribs,  form  a 
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swelling  in  the  back  to  the  left  of  the  vertebral  column.  In 
such  cases  great  pain  is  caused  by  pressure  on  the  spinal  nerves. 

The  surgical  methods  of  treatment  for  thoracic  aneurysm  are 
merely  palliative,  and  are  designed  to  avert  rupture.  Needling, 
electrolysis,  the  Moore -Corradi  method,  and  the  subcutaneous 
injection  of  gelatin  have  all  been  employed  with  this  object. 
Christopher  Heath  recommends  ligature  of  the  left  common 
carotid  as  a  distal  operation  in  aneurysm  of  the  transverse  part 
of  the  aortic  arch. 

Aneurysm  of  the  Abdominal  Aorta.  —  The  most  common 
seats  of  aneurysm  of  the  abdominal  aorta  are  close  to  its 
bifurcation,  and  at  the  origin  of  the  coeliac  axis.  Any  of  the 
large  branches  of  the  aorta  may  be  the  seat  of  aneurysm. 

Aneurysm  of  the  main  trunk  manifests  itself  by  forming  a 
pulsating  swelling,  which  is  to  be  distinguished  from  the 
"  pulsating  aorta  "  met  with  in  anaemic  and  dyspeptic  women, 
and  from  solid  tumours  overlying  the  artery.  There  is  great 
pain  when  the  aneurysm  causes  erosion  of  the  vertebrte. 

Electrolysis  and  the  Moore-Corradi  method  have  been  success- 
fully employed,  access  to  the  sac  having  been  obtained  by 
opening  the  abdomen.  Ligature  of  the  aorta  has  so  far  been 
unsuccessful. 

Innominate  Aneurysm  may  be  of  the  fusiform  or  of  the  sac- 
culated variety,  and  is  frequently  associated  with  aneurysm  of 
the  aorta.  It  usually  grows  upwards  and  outwards,  projecting 
above  the  sternum  and  right  clavicle,  which  may  be  eroded  or 
displaced  by  it.  Symptoms  of  pressure  on  the  structures  in  the 
neck,  similar  to  those  produced  by  aortic  aneurysm,  occur.  The 
pulses  in  the  right  upper  extremity  and  in  the  right  carotid  and 
its  branches  are  diminished  and  delayed.  Pressure  on  the  right 
brachial  plexus  causes  shooting  pain  down  the  arm  and  muscular 
paresis  on  that  side.  Vasomotor  disturbances  and  contraction 
of  the  pupil  on  the  right  side  may  result  from  pressure  on  the 
sympathetic  fibres.  Death  may  take  place  from  rupture,  or  from 
pressure  on  the  air-passages. 

The  available  methods  of  treatment  are  ligature  of  the  right 
common  carotid  and  third  part  of  the  right  subclavian  (Wardrop's 
operation).  If  this  be  impracticable,  needling,  electrolysis,  or 
the  Moore-Corradi  method  may  be  tried. 

Carotid  Aneurysms. — Aneurysm  of  the  common  carotid  is 
more  frequent  on  the  right  than  on  the  left  side,  and  is  usually 
situated  either  at  the  root  of  the  neck  or  near  the  bifurcation 
of  the  ["artery.  It  is  the  form  of  external  aneurysm  most 
frequently  met  with  in  women.    From  its  position  the  SM'ell- 
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iug  is  liable  to  press  on  tlie  vagus,  recurrent  laryngeal  and 
sympathetic  nerves,  on  the  air-passages,  and  on  the  (esophagus, 
giving  rise  to  symptoms  referable  to  such  pressure.  There 
may  be  cerebral  symjjtoms  from  interference  with  the  vascular 
supply  of  the  brain. 

Aneurysm  near  the  origin  of  the  common  carotid  has  to  be 
diagnosed  from  subclavian,  innominate,  and  aortic  aneurysm, 
and  from  other  swellings — solid  or  fluid — met  with  in  the 
neck.  It  is  often  difficult  to  determine  with  precision  the 
trunk  from  which  an  aneurysm  at  the  root  of  the  neck 
originates,  and  not  infrequently  more  than  one  vessel  shares 
in  the  dilatation.  A  careful  consideration  of  the  position  in 
which  the  swelling  first  appeared,  of  the  direction  in  which 
it  has  progressed,  of  its  pressure  effects,  and  of  the  condition 
of  the  pulses  beyond,  may  help  in  distinguishing  between 
aortic,  innominate,  carotid,  and  subclavian  aneurysms.  In 
some  cases  skiagraphy  is  of  assistance  in  diagnosis. 

Tumours  of  the  thyroid,  enlarged  lymphatic  glands,  and 
fatty  and  sarcomatous  tumours  can  usually  be  distinguished 
from  aneurysm  by  the  history  of  the  swelling  and  by  careful 
physical  examination.  Cystic  tumours  and  abscesses  in  the 
neck  are  sometimes  more  difficult  to  differentiate  on  account 
of  the  apparently  expansile  character  of  the  pulsation  trans- 
mitted to  them.  The  fact  that  compression  of  the  vessel  does 
not  affect  the  size  and  tension  of  these  fluid  swellings  is  useful 
in  distinguishing  them. 

Treatment. — Digital  compression  of  the  vessel  against  the 
transverse  process  of  the  sixth  cervical  vertebra — the  "  carotid 
tubercle  " — has  been  successfully  employed  in  the  treatment  of 
aneurysm  near  the  bifurcation.  Proximal  ligature  in  the  case 
of  high  aneurysms,  or  distal  ligature  in  those  situated  at  the 
root  of  the  neck,  is  more  certain.  The  old  operation  is  probably 
the  best  method  of  treatment,  especially  in  aneurysms  of  trau- 
matic origin. 

The  external  carotid  and  the  cervical  portion  of  the  internal 
carotid  are  seldom  the  primary  seat  of  aneurysm  formation, 
although  they  are  liable  to  be  implicated  by  the  upward  spread 
of  an  anetuysm  at  the  bifurcation  of  the  common  carotid.  In 
addition  to  the  ordinary  signs  of  aneurysm,  the  clinical  mani- 
festations are  chiefly  referable  to  pressure  on  the  pharyiix 
and  larynx,  and  on  the  hypoglossal  nei've.  When  the  hypo- 
glossal nerve  is  imi)licated,  the  corresponding  side  of  the  tongue 
iM  paralysed.  vVneurysm  of  the  internal  carotid  is  of  special 
iniportance  on  account  of  the  way  in  which  it  bulges  into  the 
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pharynx  in  the  region  of  the  tonsil,  in  some  cases  closely 
simulating  a  tonsillar  abscess.  Cases  are  on  record  in  which 
such  an  aneurysm  has  been  mistaken  for  an  ab.scess  and  incised, 
with  disastrous  results. 

The  most  satisfactory  method  of  treatment,  when  it  is 
practicable,  is  by  proximal  ligature.  On  account  of  the  free 
anastomosis  between  the  branches  of  the  arteries,  digital 
compression  of  the  common  carotid  is  seldom  .successful  in 
curing  these  aneurysms,  and  for  the  .same  reason  ligature  of 
the  common  carotid  may  also  fail. 

Aneurt/snial  varix  may  occur  in  the  neck  as  a  result  of 
stabs,  cuts,  or  gunshot  wounds.  The  communication  is  usually 
between  the  common  carotid  and  the  internal  jugular  vein. 
The  resulting  interference  with  the  cerebral  circuJation  causes 
headache,  giddiness,  and  other  brain  symptora.s,  and  a  persist- 
ent loud  murmur  is  usually  a  source  of  great  annoyance  to  the 
patient.  If  operative  treatment  is  called  for,  the  artery  should 
be  ligatured  above  and  below  the  point  of  communication. 

Intracranial  aneurysm  may  involve  the  internal  carotid  and 
its  branches,  or  the  basilar  artery.  These  aneurysms  appear  to 
be  more  frequently  associated  with  syphilis  and  with  vahiilar 
disease  of  the  heart  than  are  external  aneurysms.  They  are 
seldom  diagnosed  from  other  inti'acranial  tumours  during  life, 
as  they  give  rise  to  no  characteristic  symptoms,  save,  in  some 
cases,  a  loud  murmur.  They  usually  prove  fatal  by  rupture 
and  intra-cranial  hajmorrhage.  The  only  available  treatment  is 
ligature  of  the  common  carotid  or  of  the  vertebral  artery  in  the 
neck. 

Orbital  Aneurysm. — The  term  pulsating  exophthalmos  is 
employed  clinically  to  embrace  a  number  of  pathological  condi- 
tions, including  aneurysm,  in  which  the  chief  symjitoms  are  a 
marked  pulsation  in  the  orbit,  and  protrusion  of  the  eyeball. 
There  may  be,  in  addition,  congestion  and  oedema  of  the  con- 
tents of  the  orbit  and  of  the  eyelids,  and  a  distinct  thrill  and 
murmur,  which  can  be  controlled  by  compression  of  the  common 
carotid  in  the  neck.  Varying  degrees  of  ocular  paralysis  and 
of  interference  with  vision  may  also  be  present. 

These  symjatoms  are  due,  in  the  majority  of  cases,  to 
aneurysmal  varix  of  the  internal  carotid  artery  and  cavernous 
sinus,  which  is  often  traumatic  in  origin,  being  produced  either 
by  fracture  of  the  base  of  the  skull  or  by  a  juinctured  wound 
through  the  orbit.  Li  other  cases  thej'  are  due  to  aneurysm 
of  the  ophthalmic  artery,  to  thrombosis  of  the  cavernous  sinus, 
and,  in  rare  instances,  to  cirsoid  aneurj'sni  of  congenital  origin. 
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If  compression  of  the  common  carotid  is  found  to  arrest  the 
pulsation,  ligature  of  this  vessel  is  indicated.  Electrolysis  has 
also  been  successful  in  the  treatment  of  orbital  aneurysm. 

Subclavian  Aneurysm. — Subclavian  aneurysm  is  usually  met 
with  in  men  who  follow  occupations  involving  excessive  use  of 
the  shoulder — for  example,  dock-porters  and  coal-heavers.  It  is 
more  common  on  the  right  side. 

The  aneurysm  usually  springs  from  the  third  part  of  the 
artery,  and  appears  as  a  tense,  rounded,  pulsatile  swelling  just 
above  the  clavicle  aud  to  the  outer  side  of  the  sterno-mastoid 
muscle.  It  occasionally  extends  in  the  direction  of  the  thorax, 
where  it  may  become  adherent  to  the  pleura.  The  aneurysm  is 
of  slow  growth,  and  has  a  considerable  tendency  to  undergo 
spontaneous  cure.  The  radial  pulse  on  the  same  side  as  the 
aneurysm  is  small  and  delayed.  Congestion  and  rederaa  of 
the  limb,  with  pain,  numbness,  and  muscular  weakness,  may 
result  from  pressure  on  the  veins  and  nerves  as  they  pass  under 
the  clavicle ;  and  pressure  on  the  phrenic  nerve  may  induce 
hiccough. 

The  conditions  most  likely  to  be  mistaken  for  subclavian 
aneurysm  are  a  soft,  rapidly  growing  sarcoma,  and  a  normal 
artery  raised  on  a  cervical  rib.  It  is  to  be  borne  in  mind, 
however,  that  aneurysm  is  liable  to  develop  in  an  artery  so 
displaced  by  a  cervical  rib. 

On  account  of  the  anatomical  relations  of  the  artery  and 
the  disposition  of  its  branches,  surgical  treatment  is  less 
satisfactory  in  subclavian  than  in  almost  any  other  form  of 
external  aneurysm.  Needling  or  electrolysis  should  be  tried 
before  resorting  to  operation.  The  available  operative  measures 
are  proximal  ligature — either  of  the  innominate  or  of  the  first 
part  of  the  artery  itself,  excision  of  the  sac,  and  distal  ligature. 
In  some  cases  it  has  been  found  necessary  to  combine  distal 
ligature  with  amputation  at  the  shoulder-joint,  to  prevent  the 
collateral  circulation  maintaining  the  flow  through  the  aneurysm. 
All  these  oi)erations  arc  serious,  and  are  only  undertaken  when 
less  dangerous  measures  fail. 

Axillary  Aneurysm.  —Any  part  of  the  axillary  artery  may 
be  the  seat  of  aneurysm,  ft  is  usually  met  with  in  the  right 
arm  of  labouring  men  and  sailors,  and  not  infrequently  follows 
an  injury  in  the  region  of  the  shoulder.  The  vessel  may  be 
damaged  by  the  head  oF  a  dislocated  humerus  or  in  attempts  to 
reduce  the  dislocation,  by  the  fragments  of  a  fractured  bone,  or 
by  a  stab  or  cut.  Sometimes  the  vein  also  is  injured  and  an 
arterio-venous  aneurysm  established. 
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An  axillary  aneurysm  grow.s  more  rapidly  than  a  subclavian, 
and  may  soon  attain  a  large  size,  filling  up  the  axilla,  and 
displacing  the  clavicle  upwards.  This  renders  compression  of 
the  third  part  of  the  subclavian  difticult  or  impossible.  It  may 
extend  beneath  the  clavicle  into  the  neck,  or,  extending  inwards, 
may  form  adhesions  with  the  chest  wall,  and,  after  eroding  the 
ribs,  with  the  pleura. 

The  usual  symptoms  of  aneurysm  are  present,  and  the 
pressure  effects  on  the  veins  and  nerves  are  similar  to  those 
produced  by  an  aneurysm  of  the  subclavian.  Intra-thoracic 
complications — pleuri.sy,  pneumonia,  hiemoptysis — are  not  in- 
frecjuent  when  the  aneurysm  forms  adhesions  to  the  chest  wall 
and  pleura.  Eupture  may  take  place  externally,  or  into  the 
pleura  or  the  shoulder-joint. 

Digital  compression  or  ligature  of  the  third  part  of  the 
subclavian,  needling,  and  electrolysis  are  the  most  generally 
applicable  methods  of  treatment.  In  rare  cases,  where  the  sac 
is  small,  the  old  operation  may  be  preferred. 

Brachial  aneurysm  usually  occurs  at  the  bend  of  the  elbow, 
is  of  traumatic  origin,  and  is  best  treated  by  excision  of  the  sac. 

Anewymnal  varix,  which  was  frequently  met  with  in  this 
situation  in  the  days  of  the  barber-surgeons, — usually  as  a  result 
of  the  artery  having  been  accidentally  wounded  while  performing 
venesection  of  the  median  basilic  vein, — may  be  treated,  according 
to  the  amount  of  discomfort  it  causes,  by  a  supporting  bandage, 
or  by  ligature  of  the  artery  above  and  below  the  point  of 
communication. 

Aneurysms  of  the  vessels  of  the  forearm  and  hand  call  for  no 
special  mention.  They  are  almost  invariably  traumatic,  and  are 
best  treated  by  excision  of  the  sac. 

Inguinal  Aneurysm  (Aneurj/sm  of  the  Iliac  and  Common 
Femoral  Arteries). — Aneurysms  appearing  in  the  region  of 
Poupart's  ligament  may  have  their  origin  in  the  external  or 
common  iliac  arteries  or  in  the  common  femoral.  They  tend  to 
spread  upwards  towards  the  abdomen,  and  to  a  less  extent 
downwards  into  the  thigh,  on  account  of  the  tension  of  the 
fascia  lata.  Sometimes  a  constriction  occurs  across  the  sac  at 
the  level  of  Poupart's  ligament,  giving  the  swelling  a  lobulated 
appearance. 

The  pressure  exerted  on  the  nerves  and  veins  of  the  lower 
extremity  causes  pain,  congestion,  and  oedema  of  the  limb 
beyond.  Eupture,  either  externally  or  into  the  cellular  tissue 
of  the  iliac  fossa,  is  a  frequent  mode  of  termination. 

These  aneurysms  have  to  lie  diagnosed  from  abscess,  rapidly 
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gruwiug  soft  sarcomata,  especially  of  the  pelvic  bones,  and 
enlarged  lymphatic  glands. 

Electrolysis  or  needling  may  be  considered,  but  the  method 
of  treatment  which  has  met  with  most  success  has  been  ligature 
of  the  common  or  external  iliac,  reached  either  by  reflecting  the 
peritoneum  from  off  the  iliac  fossa  (extra-peritoneal  operation), 
or  by  going  through  the  peritoneal  cavity  (trans-peritoneal 
operation). 

Gluteal  and  Sciatic  Aneurysm. — It  is  only  in  their  early 
stages  that  these  aneurysms  can  be  distinguished  from  one 
another.  When  they  have  increased  so  as  to  form  a  salient 
swelling  in  the  buttock  they  closely  resemble  each  other.  The 
special  symptoms  to  which  they  give  rise  are  pain  down  the  limb 
from  pressure  on  the  great  sciatic  nerve,  and  interference  with 
the  movements  of  the  hip.  The  sciatic  variety  is  specially  liable 
to  invade  the  cavity  of  the  pelvis. 

Ligature  of  the  internal  iliac  by  the  trans-peritoneal  method 
is  the  most  satisfactory  method  of  treatment.  These  aneurysms 
are  also  suitable  for  treatment  by  needling  or  electrolysis.  The 
old  operation  is  difficult  and  dangerous,  especially  when  the 
aneurysm  has  spread  into  the  pelvis. 

Femoral  Aneurysm. — Aneurysm  of  the  femoral  artery  is 
usually  traumatic  in  origin,  and  is  more  common  in  Scarpa's 
triangle  than  in  Hunter's  canal.  Varicose  aneurysm  and 
aneurysmal  varix  are  also  met  with  in  this  situation.  Any  of 
the  methods  already  described  are  available  for  their  treatment 
— the  operation  of  choice  being  ligature  of  the  external  iliac  or 
the  old  operation. 

Aneurysm  of  the  profunda  femoris  is  distinguished  from 
aneurysm  of  the  main  trunk  by  the  fact  that  the  pulses  beyond 
are,  in  the  former,  unaffected,  and  by  the  normal  artery  being 
felt  pulsating  over  or  alongside  of  the  sac. 

Popliteal  Aneurysm.  —  Popliteal  aneurysm  is  the  most 
common  surgical  aneurysm  met  with  in  the  body,  and  the 
condition  is  not  uticonnnonly  bilateral.  It  is  generally  due  to 
disease  in  the  artery,  although  repeated  slight  strains  which  are 
so  liable  to  occur  at  the  knee  may  play  an  important  part  in 
determining  its  formation.  In  former  times  it  was  very  common 
in  post-boys  from  the  repeated  flexion  and  extension  of  the  knee 
in  riding. 

rhe  aneurysm  is  usually  of  the  sacculated  variety,  and  may 
Mpring  from  the  front  or  from  the  back  of  the  vessel.  According 
to  the  direction  of  its  growth  it  exerts  pressure  on  the  bones  an(l 
ligaments  of  the  joint,  and  sometimes  opens  into  the  articulation. 
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The  pain,  stiffness,  and  effusion  into  the  joint  which  accompany 
these  changes  often  lead  to  an  erroneous  diagnosis.  It  may 
press  upon  the  popliteal  vein,  causing  congestion  and  oedema  of 
the  leg,  which  may  end  in  gangrene.  Pressure  on  the  popliteal 
nerves  gives  rise  to  severe  pain,  muscular  cramp,  and  weakness 
of  the  leg. 

The  differential  diagnosis  is  to  be  made  from  aneurysm, 
abscess,  bursal  cyst,  enlarged  glands,  and  sarcoma. 

The  choice  of  operation  lies  between  ligature  of  the  femoral 
artery  in  Hunter's  canal,  and  the  old  operation.  The  success 
which  attends  the  Hunterian  operation  is  evidenced  by  the  fact 
that  Syme  performed  it  thirty-seven  times  without  a  single 
failure.  Of  recent  years,  however,  the  old  operation  has  again 
come  into  favour,  largely  through  the  advocacy  of  Annandale 
and  others.  Experience  shows  that  ligature  of  the  vein,  or  even 
the  removal  of  a  portion  of  it,  is  not  necessarily  followed  by 
gangrene  if  the  wound  remains  aseptic.  The  onset  of  gangrene 
from  any  cause  is  an  indication  for  immediate  amputation. 

Aneurijsmal  varix  is  sometimes  met  with  in  the  region  of 
the  popliteal  space.  It  is  characterised  by  the  usual  symptoms, 
and  is  treated  by  palliative  measures,  or  by  ligature  of  the  artery 
above  and  beloAv  the  point  of  communication. 

Aneurysm  in  the  leg  and  foot  is  rare.  It  is  almost  always 
traumatic,  and  is  best  treated  by  excision  of  the  sac. 


CHAPTER  XV. 


THE  LYMPHATICS. 

Anatomy  and  physiology — -Injukies  of  Lymphatic  Vesskls  :  Wounds 
of  thoracic  duct — Diseases  of  Lymphatic  Vessels — Lymphangitis  : 
Varieties — Lymphangiectasis  —  Filarial  disease  —  Lymphangioma — 
Diseases  of  Lymphatic  Glands — Lymphadenitis  :  Se}Mc  ;  Tuber- 
culous ;  Syphilitic — Lymphadenoma — Leucocy thremia — Tumou hs. 

Lymph  is  essentially  blood  plasma  which  has  filtered  through  the  walls 
of  capillaries.  After  bathing  and  nonrishing  the  tissues,  it  is  collected 
by  lymphatic  vessels,  which  return  it  to  the  blood-stream  by  way  of 
the  thoracic  duct.  These  lymphatic  vessels  take  origin  in  the  lymphatic 
spaces  of  the  tissues,  and  in  the  walls  of  serous  cavities,  and  they  usually 
run  alongside  blood-vessels — perivascular  lymphatics.  They  have  a 
structure  similar  to  that  of  veins,  but  are  more  abundantly  provided 
with  valves.  Along  the  course  of  the  lymphatic  trunks  are  certain 
structures  known  as  lymphatic  (/lands.  These  are  composed  of  a 
reticulated  connective  tissue,  the  spaces  of  which  are  packed  with 
leucocytes,  and  they  possess  a  definite  capsule.  The  lymph  in  passing 
through  a  gland  follows  a  tortuous  course,  whereby  it  is  brought  into 
intimate  contact  with  the  leucocytes  in  the  gland.  The  action  of  .the 
leucocytes  on  the  lymph  passing  through  the  gland  is  of  great  physio- 
logical importance.  The  glands  not  only  arrest  inert  substances,  such 
as  blood  ])igment  circulating  in  the  lymph,  but  also  living  elements, 
such  as  cancer  cells  or  bacteria.  In  bacterial  infections  there  is  always 
a  struggle  between  the  organisms  brought  to  the  glands  and  the  leu- 
cocytes contained  in  them,  so  that  the  glands  may  be  looked  upon  as  an 
important  line  of  defence,  iirevcnting  or  retarding  the  passage  of 
liactcria  and  their  products  into  the  general  circulation.  The  infective 
agent  nuist  usually  overcome  the  resistance  of  a  whole  cliain  of  glands 
before  reaching  the  blood-stream.  In  their  attemi)t  to  repel  organismal 
attacks,  however,  the  glands  themselves  often  succumb  to  the  infection, 
and  the  common  diseases  of  lymphatic  glands  are  thus  brought  about. 

Lyiriphatic  glands  are,  ibr  the  most  [lart,  arranged  in  groups  or 
chains,  such  as  those  in  the  axilla,  neck,  or  groin.  They  vary  in  nuudier 
and  size  in  dilferent  individuals  in  any  given  situation,  and  li'esh  glands 
may  be  formed  on  comparatively  slight  stimulus,  and  disappc^ar  when 
the  stimulus  is  withdrawn.  The  best-known  example  of  tliis  is  the 
incroa,sc  in  the  number  of  glands  in  the  axilla  which  takes  place 
during  lactation.    When  this  function  terminates  nuiny  of  the  glands 
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become  involuted  and  are  transfonueJ  into  fat.  In  tlie  event  of  a  sub- 
.sequent  lactation  or  of  a  cancer  appearing  in  tlie  breast  later  in  life,  tlie 
glands  are  again  developed.  Glands  which  have  been  removed  by 
operation  are  readily  re-formed,  and  after  .some  time  tlie  newly  formed 
glands  are  not  distinguishable  from  the  original  ones.  This  depends  on 
the  fact  that  lymi^hatic  glands,  though  apparently  complicated,  are 
really  very  simple  in  structure,  and  require  nothing  for  their  develop- 
ment or  re-formation  which  is  not  present  in  any  loose  connective  tissue. 
The  necessary  elements  are  lymphatic  vessels  with  the  connective  tissue 
surrounding  them,  and  blood-vessels.  The  leucocytes  are  brought  both 
by  tlie  lymph-vessels  and  by  the  blood,  and  they  become  entangled  in 
the  meshes  of  the  connective  tissue. 

Anatomical  Distribution  of  Olands. — The  more  important  groups  of 
glands,  and  tlie  areas  which  they  drain,  in  the  head  and  neck  and  in  the 
upper  and  lower  extremities,  are  as  follows  : — 

Head  and  Neck.  —  The  2)ctroticl  or  2^1' c-a,uricular  glands  lie  beneath  the 
parotid  fascia  in  front  of  the  ear,  and  some  are  partly  embedded  in  the 
substance  of  the  jiarotid  gland.  They  drain  the  parts  about  the  temple, 
cheek,  eyelids,  and  auricle.  The  occipital  gland  is  situated  over  the 
origin  of  the  trapezius  from  the  superior  curved  line.  It  drains  the  top 
and  back  of  the  head.  The  mastoid  or  posterior  auricular  glands  lie 
over  the  mastoid  jirocess.  They  drain  the  side  of  the  head  and  auricle. 
These  three  groups  pour  their  lymph  into  the  cervical  glands.  The 
submaxillary — two  to  six  in  number — lie  along  the  lower  border  of  the 
jaw  from  the  symphysis  to  the  angle,  the  posterior  ones  being  closely 
connected  with  the  submaxillary  salivary  gland.  They  receive  lymjili 
from  the  face,  lips,  floor  of  the  mouth,  gums,  teeth,  anterior  part  of 
tongue,  and  the  ate  nasi,  and  from  the  jire-auricular  glands.  The  lymph 
passes  from  them  into  the  deeper  cervical  glands.  The  submental  gland 
lies  in  the  middle  line  between  the  anterior  bellies  of  the  digastric 
muscles,  and  receives  lynnjh  from  the  lips.  2'he  siqjra-hyoid  lies  a  little 
farther  back,  immediately  above  the  hyoid  bone,  and  receives  lymph 
from  the  tongue.  The  external  jugular  glands  lie  along  the  external 
jugular  vein.  They  are  not  always  present.  They  receive  lymph  from 
the  occipital  and  mastoid  glands  and  from  the  auricle.  The  stcrno- 
mastoid  glands — glandulae  concatinatse — form  a  chain  along  the  posterior 
edge  of  the  sterno-mastoid  muscle,  some  of  them  lying  beneath  the 
muscle.  They  are  commonly  enlarged  in  constitutional  syphilis.  The 
internal  jugular  glands,  commonly  called  the  deep  cervical, —  from  six 
to  twenty  in  number, — form  a  continuous  chain  along  the  internal 
jugular  vein,  beneath  the  sterno-mastoid  muscle.  They  drain  the 
variou.s  groups  of  glands  which  lie  nearer  the  surface,  also  the  interior 
of  the  skull,  larynx,  trachea,  thyroid,  and  lower  j^art  of  the  pharynx. 
They  pour  their  lymph  into  the  main  Ijnnphatic  trunks  at  tlie  root  of 
the  neck.  Belonging  to  this  group  is  one  large  gland  which  lies  behind 
tlie  posterior  belly  of  the  digastric,  and  rests  in  the  angle  between  the 
internal  jugular  and  common  facial  veins.  It  is  comnionlj' enlarged  in 
affections  of  the  tonsil  and  jiosterior  part  ol'  the  tongue.  Belonging  to 
the  same  group  are  three  or  lour  glands  which  lie  entirely  under  cover  of 
the  upper  end  of  tlie  sterno-mastoid  muscle,  and  surround  the  spinal 
accessory  nerve  before  it  jierforatcs  the  muscle.  'The  supra-clavicular 
glands  lie  in  the  posterior  triangle,  above  tlie  clavicle.  They  receive 
lymph  from  the  lowest  cervical  glands,  from  the  u])]ier  jiart  of  the  chest 
wall,  and  from  the  highest  axillary  glands.  Tliey  are  frequently 
infected  in  cancer  of  the  breast,  occasionally  also  in  cancer  of  the 
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.stouiacli.  The  rctro-phariiiiiical  (jlands  lie  on  each  side  ol'  the  middle 
lino  iiiioii  the  rectiiii  capitis  anticus  major  muscle  and  in  front  of  the 
[irevertebral  layer  of  the  cervical  fascia.  When  tliey.are  infected  with 
pus  organisms  or  with  tubercle  bacilli  they  may  lead  to  the  formation 
of  a  retro-pharyngeal  abscess. 

Upper  Extremity. —  7'Ac  epi-tivchlcar  and  aiUe-cuhital  glands  xavy  m 
number  and  in  situation.  Tliat  most  commonly  present  lies  about  an 
inch  and  a  half  above  the  internal  condyle.  Other  and  smaller  glands 
may  lie  along  the  internal  bicipital  sulcus  or  at  the  bend  of  the  elbow. 
They  drain  tlie  ulnar  side  of  the  hand  and  forearm,  and  pour  their  lymph 
into  the  axillary  group.  The  epi-trochlear  gland  is  often  enlarged  in 
syphilis.  The  axillary  glands  are  arranged  in  three  groups.  A  central 
group  lie  embedded  in  the  axillary  fascia,  and  are  often  related  to  an 
opening  in  it.  A  subscapular  group  lie  along  the  line  of  the  vessels 
of  the  subscapular  vessels.  A  pectoral  group  lie  behind  the  pectoralis 
minor,  along  the  inner  side  of  the  axillary  vein.  The  axillary  glands 
receive  lymph  from  the  arm,  mamma,  and  side  of  the  chest,  and  pass 
it  on  into  the  lowest  cervical  glands  and  the  main  lymphatic  trunk. 

Lower  Extremity.  —  The  popliteal  glands  include  one  superficial  gland 
at  the  termination  of  the  sliort  saphenous  vein,  and  several  deeper  ones 
in  relation  to  the  popliteal  vessels.  They  receive  lymph  from  the  toes 
and  foot,  and  transmit  it  to  the  inguinal  glands.  TIw  femoral  glands 
lie  vertically  along  the  upper  part  of  the  internal  saphenous  vein,  and 
receive  lymjjh  from  the  leg  and  foot.  From  them  the  lymph  passes  to 
the  deej)  inguinal  and  external  iliac  glands.  The  siqjcrficial  inguinal 
glands  lie  along  Poupart's  ligament,  and  receive  lyniiih  from  the  external 
genitals,  anus,  perineum,  buttock,  and  anterior  abdominal  wall.  The 
lymph  passes  on  to  the  deep  inguinal  and  external  iliac  glands.  The 
deep  inguinal  glands  lie  on  the  inner  side  of  the  femoral  vein,  and 
sometimes  within  the  crural  canal.  They  receive  lymph  from  the  deep 
lymphatics  of  the  lower  limb,  and  some  of  the  eft'erent  vessels  from  the 
femoral  and  superficial  inguinal  glands.  The  lymph  then  passes  on 
through  the  crural  canal  to  the  external  iliac  glands. 

The  glands  of  the  thorax  and  abdomen  will  be  considered  with  the 
surgery  of  these  regions. 

Injuries  of  Lymphatic  Vessels. 

Lymphatic  vessels  are  divided  in  all  vi'ounds,  and  the  lympli 
which  e.scapes  from  them  is  added  to  any  discharge  which  may 
he  i)resent.  Jn  the  case  of  larger  trunks  the  lymph  may  escape 
in  considerable  quantity  as  a  colourless,  watery  fluid — lym2^hor- 
rhatjia ;  and  the  opening  through  wliich  it  escapes  is  known 
as  a  lympluttic  fistula.  This  has  1)een  chiefly  observed  after 
excision  of  the  glands  in  the  groin.  When  the  lymphatic  return 
from  a  limb  has  been  seriously  interfered  with, — as,  for  example, 
when  the  axillary  contents  have  been  completely  cleared  out  in 
ojierating  for  cancer  of  the  breast, — a  condition  of  lymphatic 
(t'(k)na  may  result,  the  arm  becoming  swollen,  tight,  and  heavy. 

Wounds  of  the  Thoracic  Duct.— The  thoi  •acic  duct  usually 
opens  at  the  angle  formed  l>y  the  junction  of  the  left  internal 
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jugular  and  subclavian  veins,  but  it  may  open  into  either  of 
these  vessels  by  one,  or  by  several  channels,  or  the  duct  may 
be  double  throughout  its  course.  There  is  a  smaller  duct  on 
the  right  side — the  right  thoracic  duct.  The  position  of  the 
duct  may  be  altered  by  the  presence  of  tumours,  such  as  a 
mass  of  enlarged  glands.  In  dissections  at  the  root  of  the  neck 
the  duct  may  be  accidentally  wounded,  and  jets  of  milky  fluid — 
chyle — may  at  once  escape  from  it.  The  injury  is,  however, 
seldom  recognised  at  the  time  of  operation ;  more  commonly  the 
dressings  are  found  to  be  soaked  with  chyle — chylorrhoea.  If 
the  wound  involves  the  only  existing  main  duct  and  all  the 
chyle  escapes,  the  patient  may  die  of  inanition  ;  but  if  only  one 
of  several  collateral  channels  is  implicated,  the  loss  of  chyle 
may  be  of  little  moment  as  the  discharge  usually  ceases 
spontaneously.  If  the  skin  wound  is  sutured  and  heals,  a 
fluctuating  swelling  may  form  beneath  the  scar,  and  in  course 
of  time  gradually  disappear. 

In  treating  an  accidental  wound  of  the  duct,  if  it  is  not 
possible  to  close  it  with  sutures,  it  should  be  seized  with  forceps 
and  ligatured  as  if  it  were  a  bleeding  artery.  The  tissues  are 
then  stitched  over  it  and  the  skin  wound  accurately  closed,  so 
as  to  obtain  healing  by  first  intention.  Firm  pressure  should 
be  applied  by  dressings  and  a  bandage.  Even  if  the  main  duct 
is  obliterated,  a  collateral  circulation  is  usually  established. 
The  patient  should  be  fed  on  a  diet  rich  in  fat  and  egg  alliumin 
to  promote  a  copious  flow  of  chyle,  and  so  encourage  the 
establishment  of  a  collateral  circulation.  A  wound  of  the  main 
lymphatic  duct  on  the  right  side  is  of  less  importance. 

Subcutaneous  'fupture  of  the  tlioracic  duct  may  result  from 
a  crush  of  the  thorax.  The  chyle  escapes  and  may  accumulate 
in  the  cellular  tissue  of  the  posterior  mediastinum  and  behind 
the  peritoneum,  in  the  pleural  cavity  {chylo-thora.v),  or  in  the 
peritoneal  cavity  {ckylous  ascites).  There  are  physical  signs  of 
fiuid  in  one  or  other  of  these  situations,  but  the  nature  of  the 
lesion  is  only  recognised  when  chyle  is  withdrawn  by  the 
aspirating  needle. 

DisE.vsES  OF  Lymphatic  Vessels. 

Lymphangitis. — Inflammation  of  lymphatic  vessels  usually 
results  from  the  entrance  of  pyogenic  bacteria  or  their  products 
from  some  primary  source  of  infection  in  the  skin.  This  may 
be  a  septic  wound  or  a  purulent  blister,  and  the  streptococcus 
pyogenes  is  the  organism  most  frequently  present.  Lymphangitis 


DISEASES  OE  LYMPHATIC  VESSELS. 


299 


is  commonly  met  with  in  pathologists,  butchers,  and  others  who 
handle  infective  material. 

The  inflammation  chiefly  affects  the  walls  of  the  vessels 
and  is  attended  with  clotting  of  the  lymph.  There  is  also 
some  degree  of  inflammation  of  the  surrounding  tissues — ^^jert- 
lymjyhangitis.  One  or  more  abscesses  may  form  along  the 
course  of  the  affected  vessels,  or  a  spreading  cellulitis  may 
supervene. 

Ihe  clinical  features  resemble  those  of  other  acute  pyogenic 
infections.  There  are  also  wavy  red  lines  running  from  the 
source  of  infection  towards  the  nearest  lymphatic  glands.  These 
correspond  to  the  inflamed  vessels,  and  are  the  seat  of  throbbing 
pain  and  tenderness.  The  associated  glands  are  enlarged  and 
painful.  In  severe  cases  the  symptoms  may  merge  into  those 
of  septicajmia.  When  the  deep  lymphatics  are  involved,  the 
superficial  red  lines  are  absent  and  the  limb  is  edematous. 

In  cases  of  extensive  lymphangitis,  especially  where  there 
are  repeated  attacks,  the  vessels  may  be  obliterated  and  a 
persistent  solid  o-dema  result,  constituting  one  of  the  varieties 
of  elephantiasis. 

Treatment. — The  primary  source  of  infection  is  dealt  with  on 
the  usual  lines.  The  patient  is  confined  to  bed,  and  the  affected 
limb  is  elevated  on  a  pillow.  The  area  in  relation  to  the 
infiamed  lymphatics  is  enveloped  in  a  fomentation  of  weak  car- 
bolic— 1  in  60 — or  of  lead  and  opium.  If  suppuration  occurs, 
the  pus  must  be  evacuated.  If  the  infection  is  due  to  the 
streptococcus  pyogenes,  the  anti-streptococcic  serum  may  be 
injected.  When  the  inflammation  has  subsided,  the  limb  is 
massaged  and  evenly  bandaged  to  prevent  oedema. 

Tuberculous  Lymphangitis. — This  is  chiefly  met  with  in  relation 
to  tuberculous  lesions  of  the  skin  of  the  extremities,  such  as 
lupus,  inoculation  tubercle,  and  sinuses  resulting  from  dactylitis. 
The  infection  spreads  upwards  along  the  superficial  lymphatics, 
which  become  nodularly  thickened,  while  at  one  or  more  points 
larger,  peri-lymphangitic  nodules,  which  tend  to  break  down 
into  abscesses  and  ulcers,  may  form.  When  the  disease  is 
widely  distributed  throughout  the  lymphatics,  the  limb  may 
become  .swollen  and  hard — a  condition  illustrated  by  lupus 
elephantiasis. 

Treatment  must  be  directed  both  to  the  original  source  of 
infection  and  to  the  di.seased  lymphatics. 

Syphilitic  lymphangitis  is  observed  chiefly  in  the  vessels  of  the 
dorsum  of  the  penis.  These  may  be  felt  as  indurated  cords  in 
some  cases  of  i)riinary  syphilis. 
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In  addition  to  serving  as  channels  for  tlio  conveyance  of 
bacterial  infection,  lympliatic  vessels  frequentlT/  convey  the 
cells  of  mallfinant  tumours,  and  especially  cancer,  from  the  seat 
of  jDrimary  growth  to  the  nearest  lymphatic  glands.  This  fact 
is  of  great  importance  in  relation  to  the  operative  treatment 
of  cancer. 

Lymphangiectasis  is  a  dilated  or  varicose  condition  of 
lymphatic  vessels.  It  is  sometimes  met  with  as  a  congenital 
condition  in  the  tongue  and  lips,  and  it  may  be  acquu-ed  as 
the  result  of  any  condition  which  is  attended  with  extensive 
obliteration  or  blocking  of  the  main  lymphatic  trunks.  The 
most  important  type  of  lymphangiectasis  is  that  resulting  from 
the  presence  of  filaria;  in  the  vessels,  and  which  is  chiefly 
observed  in  the  groin,  spermatic  cord,  and  scrotum. 

Filarial  disease  in  the  lymphatics  of  the  groin  appears  as 
a  soft,  doughy  swelling,  varying  in  size  from  a  walnut  to  a 
cocoa-nut,  which  may  partly  disappear  on  pressure  and  on 
lying  down. 

There  may  be  no  other  symjjtoms,  or  the  patient  may  give  a 
history  of  feverish  attacks  during  which  the  swelling  becomes 
painful  and  tender.  These  attacks  may  show  a  remarkable 
periodicity,  and  each  may  be  followed  by  an  increase  in  the 
size  of  the  swelling.  The  swelling  may  be  continued  along  the 
inguinal  canal  into  the  abdomen,  or  down  the  spermatic  cord 
into  the  scrotum.  On  dissection  the  swelling  is  found  to  be 
made  up  of  dilated,  tortuous,  and  thickened  lymphatic  vessels,  in 
which  the  parent  worm  is  sometimes  found,  and  of  greatly 
enlarged  lymphatic  glands  which  have  become  converted  into  a 
tough,  spongy  tissue,  the  spaces  of  which  are  filled  mth  lymph. 
The  fluid  in  the  dilated  vessels  is  either  clear  or  turbid,  in 
the  latter  case  resembling  chyle.  The  affection  is  frequently 
bilateral,  and  may  be  associated  ^vith  lymph  scrotum,  with 
elephantiasis,  and  with  chyluria. 

The  diagnosis  is  to  be  made  from  other  swellings  in  the 
groin,  such  as  hernia,  lipoma,  or  cystic  pouching  of  the  saphena 
vein.  It  is  aided  by  obtaining  the  history  that  the  jsatient  has 
lived  in  the  trojjics,  and  by  finding  the  embryo  of  the  filaria 
sanguinis  hominis  in  the  blood. 

Treatiiient. — This  is  influenced  by  whether  the  disease  is 
limited  to  the  groin  or  scrotum,  or  wlietlier  it  is  generalised 
throughout  the  body.  Opinion  is  divided  as  to  the  advantages 
of  excision,  even  in  tlie  localised  disease.  While  on  the  one 
hand  it  may  bring  about  a  permanent  cure,  especially  if  the 
adult  worms  are  found  in  the  dilated  lymjjhatics  which  are 
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removed,  on  the  other  it  may  result  in  tlie  formation  of 
lymi)hatic  sinuses  and  only  afford  temporary  relief.  Where 
operation  is  contra-indicatecl,  I'elief  may  be  afforded  by  the  use 
of  a  pad  and  elastic  bandage. 

Lymphangioma  bears  the  same  relation  to  lymph-vessels  as 
angioma  bears  to  blood-vessels.  It  consists  of  cavities  and 
channels  filled  with  lymph,  which  freely  connnunicate  with  one 
another.  Their  walls  are  composed  of  fibro-areolar  tissue,  lined 
l)y  endothelium,  and  sometimes  strengthened  by  non-striped 
nmscle.  The  cavities  result  either  from  the  new  formation 
of  lymphatic  spaces 
and  vessels,  or  from 
the  dilatation  of  those 
which  already  exist. 
VV^hen  the  tumour  is 
made  up  of  a  mesh- 
work  of  cavities  and 
channels,  it  is  called 
a  ra  vernnm  lympli- 
anriioma ;  when  it  is 
composed  of  one  or 
more  separate  cysts,  it 
is  called  a  ci/sfic  lymph- 
angioma  ov  Ii/mph- 
ntic  cyst.  It  is  prob- 
able that  the  cysts 
are  derived  from  the 
caverns  by  the  break- 
ing down  and  absorp- 
tion of  the  intervening 
septa,  and  transition 
forms  between  the 
cavernous  and  cystic 
varieties  are  frequently 
met  with.  They  are 
l)robabiy  all  of  congenital  origin,  and  they  usually  appear  at  or 
shortly  after  birth.  They  are  rarely  ])rovided  with  a  definite 
cap.sule,  and  they  frequently  send  prolongations  of  their  sub- 
stance between  and  into  nniscles  and  othci'  structures  in  their 
vicinity. 

The  c(i.ver)i.oux  /ymphanf/ioiiKi  a[ii)ears  as  an  ill-delined  soft 
swelling  presenting  many  of  the  characters  of  the  subcutaneous 
angioma,  but  it  is  not  capable  of  being  emptied  by  pressure, 
the  .skin'over  it  is  normal,  and  when  the  tumour  is  ininctured 
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with  an  exploring  needle  it  yields  lymph  instead  of  blood.  It 
may  also  resemble  a  congenital  lipoma,  especially  that  growing 
from  the  periosteum,  and  the  differential  diagnosis  is  rarely 
completed  until  the  swelling  is  punctured  or  explored  by 
operation. 

The  cystic  lympliangiomn.  presents  all  the  features  of  a 
cystic  tumour.  It  is  most  often  met  wth  in  the  neck,  .springing 
from  beneath  the  deep  fascia,  and  projecting  either  in  front  of 
or  behind  the  sterno-mastoid.  It  may  attain  a  very  large  size, 
in  which  case  the  cyst  wall  may  be  so  thin  as  to  be  translucent. 
It  is  also  known  under  the  names  of  hydrocele  of  the  neck  and 
congenital  cystic  hygroma,.  When  it  occurs  on  the  floor  of  the 
mouth,  it  constitutes  one  form  of  ranula.  It  is  also  met  Avith  in 
the  axilla  (Fig.  53).  The.se  swellings  are  distinguished  from 
dermoids  by  their  having  thinner  walls,  and  in  being  less 
definitely  circumscribed.  A  remarkalile  feature  is  the  tendency' 
they  present  to  attacks  of  inflammation,  which  are  usually  followed 
by  shrinkage  and  disajipearance  of  the  swelling.  Sometimes 
the  cystic  variety  is  converted  into  an  abscess — another,  although 
less  desirable  method  of  cure.  Those  situated  in  the  neck  are 
most  liable  to  become  inflamed,  probably  because  of  pyogenic 
infection  being  brought  to  them  by  lymphatic  vessels  from  the 
scalp,  ear,  or  throat.  The  frequencj'  of  spontaneous  cure  explains 
the  rarity  of  such  cysts  after  puberty. 

Treatment. — The  cavernous  lymphangioma  may  be  left  alone, 
or  may  be  subjected  to  electrolysis  or  excision.  Complete 
excision  is  rarely  possible,  because  of  the  want  of  definition  and 
encajisulation.  The  cystic  form  may  be  injected  with  iodine  or 
tapped  and  drained,  or  it  may  be  excised. 

Diseases  of  Lymphatic  Glands. 

Lymphadenitis. — Inflammation  of  lymphatic  glands  usually 
results  from  the  absorption  of  an  irritant,  usually  bacterial  or 
toxic,  brought  to  the  glands  by  the  aflerent  lymphatics.  These 
vessels  may  share  in  the  inflammation  and  be  the  seat  of 
lymphangitis,  or  they  may  show  no  evidence  of  the  passage  of 
the  irritant.  It  is  exceptional  for  the  irritant  to  be  carried  to 
the  gland  in  the  blood-stream. 

Strain  or  other  form  of  trauma  is  sometimes  blamed  for  the 
onset  of  lymphadenitis,  especially  in  the  glands  of  the  groin, 
but  it  is  usually  po.ssible  to  discover  some  source  of  pyogenic 
infection  which  is  responsible  for  the  mischief,  or  to  obtain  a 
history  of  some  antecedent  afl'ection  such  as  gonorrhrea.    It  is 
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jmssible  that  gonococci  may  lie  latent  in  the  inguinal  glands  for 
long  periods,  and  only  give  rise  to  lymphadenitis  if  the  glands 
be  subjected  to  injury. 

The  terra  Intbo  is  sometimes  applied  to  an  inflamed  gland. 
The  glands  most  frequently  the  seat  of  inflammation  are  those 
in  the  neck,  axilla,  and  groin. 

The  characters  of  the  inttamniation  vary  with  the  nature  of 
the  irritant  giving  rise  to  it.  Sometimes  it  is  mild  and 
evanescent,  as  in  the  glandular  enlargement  in  the  neck  which 
attends  tonsillitis  and  certain  other  forms  of  sore  throat.  Some- 
times it  is  more  persistent,  as  in  the  enlargement  which  may 
be  associated  ^^ath  adenoids,  hypertrophied  tonsils,  carious 
teeth,  eczema  of  the  scalp,  and  otorrhoea  ;  and  it  is  probable  that 
this  indolent  enlargement  predisposes  to  tuberculous  infection. 
A  similar  enlargement  is  met  with  in  the  axilla  in  cases  of 
chronic  interstitial  mastiti.s,  and  in  the  groin  as  a  result  of 
chronic  irritation  about  the  external  genitals. 

Sometimes  the  inflammation  is  of  a  more  acute  character, 
and  the  tendency  is  towards  the  formation  of  an  abscess.  This 
is  illustrated  in  the  axillary  glands  inflamed  as  a  result  of 
infected  wounds  of  the  fingers,  in  the  femoral  glands  in  infected 
wounds  or  purulent  blisters  on  the  foot,  in  the  inguinal  glands 
in  gonorrhoea  and  soft  chancre,  and  in  the  cervical  glands  in 
the  severer  forms  of  sore  throat  associated  with  diphtheria  and 
scarlet  fever.  The  most  acute  glandular  suppurations  are  those 
which  result  from  infection  with  streptococci. 

Superficial  glands,  when  inflamed  and  suppurating,  become 
enlarged,  tender,  fixed,  and  matted  to  each  other.  In  the  glands 
of  the  groin  the  suppurative  process  is  often  remarkably  sluggish. 
Rirulent  foci  form  in  the  interior  of  the  individual  glands,  and 
some  time  may  elapse  ])efore  the  pus  erupts  through  their 
respective  capsules.  In  the  deeply  placed  cervical  glands, 
especially  in  cases  of  streptococcal  throat  infections,  the  suppura- 
tion rapidly  involves  the  surrounding  cellular  tissue,  and  the 
clinical  features  are  those  of  an  acute  cellulitis  and  deeply  seated 
abscess.  When  this  is  incised  the  necrosed  glands  may  be 
found  lying  in  the  pus,  and  on  bacteriological  examination  are 
found  to  be  swarming  with  streptococci.  In  sui)purati()n  of  the 
axillary  glands,  the  abscess  may  be  quite  superficial,  or  it  may 
be  deeply  placed  beneath  the  strong  fascia  and-  i)ectoral  nniscles, 
according  to  the  group  of  glands  involved. 

The  diagno.nH  of  septic  lynqihadeiiitis  is  usually  easy.  The 
indolent  enlargements  are  not  always  to  l)e  distinguished,  how- 
ever, from  commencing  tuberculous  disease,  except  by  the  fact 
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that  they  usually  disappear  on  removing  the  peripheral  source 
of  irritation. 

Treatment. — Having  removed  the  original  source  of  infection, 
the  treatment  applicable  to  the  glands  varies  according  to  the 
nature  and  degree  of  the  inflammation.  Rest  and  soothing 
applications  are  indicated  in  the  early  stage  of  inflammation. 
Glycerine  and  belladonna,  or  the  oleate  of  mercury  ointment,  is 
useful  in  indolent  enlargements  ;  lead  and  opium  or  carbolic 
fomentations  in  the  more  acute  forms  of  lymphadenitis.  If 
suppuration  has  taken  place  and  is  confined  to  the  glands,  as  in 
the  groin,  each  focus  should  be  attacked  with  the  knife,  spoon, 
and  pure  carbolic  acid,  or  the  whole  chain  of  glands  may  be 
excised.  If,  on  the  other  hand,  there  is  a  large  peri-glandular 
abscess,  as  is  often  the  case  in  the  neck  and  axilla,  this  should 
be  opened — preferably  by  Hilton's  method.  The  opening  should 
be  enlarged  to  admit  the  finger  and  allow  of  the  removal  of  any 
glands  which  have  not  completely  broken  down,  and  which 
probably  contain  other  foci  of  suppuration.  If  the  suppurative 
bubo  associated  with  soft  chancre  be  simply  incised,  the  tendency 
is  towards  the  formation  of  an  inflamed  ulcer  resembling  the 
original  sore.  It  is  better,  therefore,  to  excise  the  gland  along 
with  the  infiltrated  and  undermined  skin,  unless  there  is  already 
a  considerable  abscess,  in  which  case  it  should  be  incised,  scraped, 
painted  with  pure  carbolic  acid,  and  packed  ■with  iodoform 
worsted. 

Tuberculous  Disease  of  Glands. — This  is  a  disease  of  great 
frequency  and  importance.  The  tubercle  bacilli  usually  gain 
access  to  the  glands  through  the  afferent  lymphatic  vessels  which 
are  infected  through  some  lesion  of  the  mucous  or  skin  surface 
in  the  area  drained  by  them.  It  is  possible,  however,  that  the 
organisms  are  sometimes  carried  to  the  glands  by  the  blood- 
stream. The  tuberculous  infection  may  supervene  in  glands 
which  are  already  enlarged  as  a  result  of  chronic  septic  irritation, 
or  in  glands  which  are  otherwise  healthy.  While  any  of  the 
glands  in  the  body  may  be  affected,  the  disease  is  most  often 
met  with  in  the  groups  of  cervical  glands  which  derive  tlieir 
lymph  from  the  mouth,  nose,  throat,  ear,  and  scalp. 

The  aji'pe.arance  of  the  (/lancU  on  section  varies  with  the 
stage  of  the  disease.  In  the  earliest  stages  the  gland  is  enlarged, 
it  may  be  to  many  times  its  natural  size,  is  normal  in  colour, 
and  firm  in  consistence.  On  microscopical  examination  there  is 
evidence  of  tuberculous  infection  in  the  shape  of  bacilli  and  of 
characteristic  giant  and  epithelioid  cells.  At  a  later  stage  the 
gland  tissue  is  studded  with  yellow  caseating  foci  which  tend  to 
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enlarge  and  to  become  coufluent,  so  that  the  whole  gland  is 
converted  into  a  caseous  mass  surrounded  by  the  thickened 
capsule.  The  caseated  tissue  may  become  calcified,  but  more 
frequently  it  liquefies  and  breaks  down  into  tuberculous  pus. 

Disease  in  the  cervical  glands  is  a  common  accompaniment 
or  sequel  of  adenoids,  enlarged  tonsils,  carious  teeth,  pharyngitis, 
middle-ear  disease,  conjunctivitis,  and  suppurative  lesions  of  the 
scalp,  such  as  impetigo.  These  lesions  afford  the  bacilli  a  chance 
of  entry  into  the  lymphatics,  in  which  they  are  carried  to  the 
glands  of  the  neck,  where  they  give  rise  to  tuberculous  disease. 

In  the  cervical  glands  the  enlargement  may  affect  only  one 
gland,  usually  below  the  angle  of  the  jaw,  and  may  remain 
confined  to  it.  The  enlarged  gland  is  painless,  firm,  ovoid,  and 
varies  in  .size  from  a  hazel  nut  to  a  walnut.  More  commonly 
the  disease  aifects  several  glands,  spreading  from  one  to  another 
on  one  and  sometimes  on  both  sides  of  the  neck.  When  the 
disease  commences  in  the  pre-auricular  or  submaxillary  glands,  it 
tends  to  spread  to  those  along  the  carotid  sheath.  When  the 
posterior  auricular  and  occipital  glands  are  first  involved,  the 
spread  is  towards  those  along  the  posterior  border  of  the  sterno- 
niastoid.  In  many  cases  all  the  various  chains  in  front  of, 
beneath,  and  behind  this  muscle  are  involved,  the  enlarged 
glands  extending  from  the  mastoid  to  the  clavicle.  When 
several  glands  are  affected,  they  are  at  first  discrete  and  movable, 
and  may  even  vary  in  size  from  time  to  time,  but  with  the 
addition  of  peri-adenitis  they  become  fixed  and  matted  together, 
forming  large  lobulated  or  nodular  masses.  They  not  only 
l)ecome  adherent  to  one  another,  but  also  to  the  structures  in 
their  vicinity, — skin,  fascia,  muscles,  veins,  and  nerves, — a  point 
of  considerable  importance  in  regard  to  their  removal  by  operation. 

The  tuberculous  disease  in  the  interior  of  the  glands  may 
undergo  cicatrisation  and  cure.  jVluch  more  commonly,  however, 
it  caseates,  and  although  this  may  result  in  calcification  and 
arrest  of  the  di.sease,  it  more  frequently  terminates  in  liquefaction 
and  suppuration,  in  which  case  the  tubercle  bacilli  may  have 
been  reinforced  by  the  penetration  of  other  organisms.  The 
result  is  an  abscess,  which  is  usually  of  the  cold  variety,  but 
which  may  partake  of  the  more  active  featiu-es  of  the  pyogenic 
type.  The  transition  from  the  solid  to  the  lic[uefied  stage  of  the 
disease  is  attended  with  pain  and  tenderness  in  the  gland,  which 
at  the  same  time  becomes  more  fixed — especially  to  the  skin 
— and  more  globular.  Finally  it  Incomes  elastic  and  yields 
fluctuation. 

If  Mt  to  itself  tlie  softened  tubercle  erupts  tlimngli  the 
V(l|,.  1—20 
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capsule  of  the  gland  and  infects  the  cellular  tissue.  The  cervical 
fascia  is  perforated,  and  a  cold  abscess,  often  much  larger  than 
the  gland  from  which  it  took  origin,  forms  between  the  fascia 
and  the  overlying  skin.  The  further  stages — undermining  of 
skin  and  external  rupture,  with  the  formation  of  ulcers  and 
sinuses — have  been  described  Avith  tuberculous  abscess.  The 
ulcers  and  sinuses  may  persist  indefinitely,  or  may  heal  up  for 
a  time  and  then  break  out  afresh  ;  and  sometimes  the  skin 
becomes  the  seat  of  tuberculous  disease,  which  may  spread  like 
lupus,  especially  in  the  submaxillary  region,  until  it  eventually 
extends  from  "ear  to  ear.    Healing  may  finally  take  place,  but 

the  resulting  scars  are  extremely 
unsightly,  being  j^uckered  or 
l)ridled,  or  even  liighly  coloured 
and  hypertrophied  like  keloid. 

While  the  disease  is  most  com- 
mon in  childhood  and  youth,  it 
may  be  met  with  even  in  ad- 
A'anced  life.  Although  commonly 
associated  with  depraved  health 
and  unhealthy  surroundings,  it 
may  affect  those  who  are  appa- 
rently robust  and  in  affluent  cir- 
cum.stances. 

Diagyiosis. — Tuberculous  dis- 
ease is   differentiated   from  the 
glandular  enlargement  which  re- 
sults from  septic  iiTitation  by  its 
sTiltiug  from  tlie  breiikin-  do^vn  persistence  after    all   .sources  of 
of  Tuberculous  Cervical  Glands,   irritation  have  been  removed.  It 

is  rarely  possible  to  differentiate 
tuberculous  disease  from  lymphadenoma  and  from  lymphosarcoma 
at  a  stage  when  a  po.sitive  diagnosis  would  be  of  real  value,  unless 
a  gland  is  excised  and  submitted  to  microscopical  examination. 
The  subsequent  progi'ess  usually  clears  up  the  diagnosis.  Signs 
of  liquefaction  and  suppuration  in  the  glands  indicate  the 
tuberculous  nature  of  the  disease. 

Glandular  enlargement  from  secondary  cancer  may  closely 
simulate  tuberculosis, — especially  when  the  cancerous  glands 
have  undergone  liquefaction, — but  -is  to  be  differentiated  by  its 
association  with  cancer  in  the  mouth,  throat,  or  other  adjacent 
part,  and  by  the  early  induration  and  fixation  of  the  glands 
affected. 

Cold  abscess  resulting  from  tuberculous  glands  is  to  be 


Fig.  54. — Ulceration  of  Skin  re- 
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clifferentiatecl  from  that  due  to  disease  in  the  cervical  spine,  as 
well  as  from  congenital  and  other  cysts  in  the  neck. 

Prognosis. — Next  to  lupiis,  glandular  disease  is  of  all  tuber- 
culous lesions  the  least  dangerous  to  life.  Nevertheless,  a  large 
proportion  of  those  who  suffer  from  it  in  childhood  or  youth 
afterwards  suffer  from  tuberculous  disease  in  bones  and  joints 
and  in  internal  organs,  especially  the  lungs.  So  far  as  the 
disease  in  the  glands  is  concerned,  the  prognosis  is  materially 
influenced  by  the  social  circumstances  of  the  patient  and  by  the 
treatment  adopted. 

Treatment. — The  morbid  conditions  vary  so  widely  in  different 
cases  that  no  one  line  of  treatment  can  be  expected  to  suffice  in 
all.  Every  case  must  be  considered  and  treated  on  its  own 
merits.  The  extent  of  the  disease,  its  duration  and  progress, 
the  previous  treatment  and  its  results,  and  the  general  health 
and  surroundings  of  the  patient  must  all  be  taken  into  account. 

When  seen  in  the  early  stages,  before  there  are  any  signs  of 
liquefaction  in  the  gland,  the  condition  is  treated  by  removing 
any  peripheral  irritation  in  the  mouth  or  throat,  and  improving 
the  general  health  by  fresh  air,  good  food,  and  cod-liver  oil. 
Arsenic  is  useful  in  diminishing  the  peri-adenitis.  External 
applications  such  as  iodine  or  mercurial  ointment  are  of  doubtful 
value.  A  wire  or  felt  splint  may  be  employed  to  restrain  the 
movements  of  the  head  and  neck,  but  in  most  cases  it  is  sufficient 
to  apply  cotton  wool  and  a  bandage. 

When  seen  at  a  laier  stage,  when,  in  spite  of  the  above  treat- 
ment, the  glandular  enlargement  persists,  and  especially  if  it 
is  on  the  increase,  and  there  is  involvement  of  fresh  glands, 
their  removal  by  operation  should  be  recommended. 

When  there  are  signs  of  liquefaction  in  the  gland,  or  of  a  cold 
abscess  in  the  tissues  around,  operative  interference  should  bo 
had  recourse  to  without  delay,  in  order  to  hasten  the  reparative 
process  and  to  diminish  the  amount  of  disfigurement. 

The  operative  treatment  varies  with  the  condition  of  the  glands. 
A  mass  of  enlarged  glands  is  excised  after  the  same  method 
as  in  the  removal  of  an  innocent  tumour  ;  if  liquefaction  has 
taken  place,  the  condition  is  dealt  with  like  a  cold  abscess. 
Where  there  is  a  combination  of  enlarged  glands  and  abscesses, 
the  latter  are  dealt  with  first,  and  the  glands  arc  excised  either 
at  the  .same  operation  or  after  an  interval.  Where  there  arc 
sinuses  tliese  are  excised  or  scraped,  and  all  diseased  skin  is  cut 
away,  in  addition  to  getting  rid  of  the  disease  in  the  glands. 

The  excision  of  tubercvtnus  glands  is  often  an  extensive  and 
difficult  operation,  because  of  the  number  and  deep  situation  of 
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the  glands  to  be  removed,  and  because  of  the  adhesions  to 
surrounding  structures.  The  skin  incision  must  be  sufficiently 
extensive  to  give  access  to  the  whole  of  the  affected  area,  and 
should,  whenever  possible,  be  made  in  the  line  of  the  natural 
creases  of  the  skin.  Where  glands  are  to  be  removed  from  both 
antei'ior  and  posterior  triangles,  the  best  access  is  obtained  by  a 
Z-shaped  incision,  the  upper  limb  running  parallel  with  the 
lower  jaw,  the  vertical  limb  along  the  sterno-mastoid,  and  the 
lower  limb  parallel  with  the  clavicle.  In  exposing  the  glands 
the  common  facial  and  other  venous  trunks  may  require  to  be 
clamped  and  ligatured.  Care  must  be  taken  to  preserve  the 
important  nerves,  })articularly  the  spinal  accessory,  the  vagus, 
and  the  phrenic.  The  inframaxillary  branches  of  the  facial,  the 
hypoglossal  and  its  descending  branches,  and  the  motor  branches 
of  the  deep  cervical  plexus  are  liable  to  be  injured,  and  should, 
if  possible,  be  conserved.  In  the  removal  of  matted  glands 
beneath  the  sterno-mastoid  it  may  be  necessary  to  cut  this  muscle 
across  and  to  reflect  the  divided  ends  upwards  and  downwards  ; 
if  the  muscle  itself  is  infiltrated  with  tubercle,  it  is  removed 
along  with  the  glands.  When  the  glandular  mass  is  closely 
adherent  to  the  internal  jugular  vein,  the  operation  is  rendered 
easier  by  ligaturing  the  vein  at  the  root  of  the  neck  and  removing 
it  from  below  upwards  along  with  the  glands  (Watson-Cheyne). 
When  the  glands  are  affected  on  both  sides  of  the  neck  it  may 
be  advisable  to  allow  an  interval  to  elapse  rather  than  to  operate 
on  both  sides  at  one  sitting. 

Tlie  '^scraping"  of  softened  glands  and  j^eri-glandular  abscesses, 
although  a  useful  and  often  a  very  necessary  operation,  is  not 
only  less  certain  of  permanently  curing  the  patient,  because 
diseased  tissue  is  apt  to  be  left  behind,  but  it  is  liable  to  be 
followed  by  dissemination  of  the  tuberculous  infection,  and 
general  tuberculosis.  In  opening  a  glandular  abscess  the  in- 
cision should  be  large  enough  to  allow  of  its  interior  being 
ins]5ected ;  it  is  then  possible  to  introduce  the  spoon  into  the 
various  pockets,  and  es[)ecially  through  the  opening  in  the 
deep  fascia  leading  down  to  the  gland  from  which  the  abscess 
originated.  Success  depends  on  the  thoroughness  with  which 
all  the  tuberculous  tissue  is  removed.  The  wall  of  the  resulting 
cavity  is  painted  over  with  pure  carbolic  acid,  and  the  wound 
is  packed  with  iodoform  worsted.  The  packing  is  renewed  at 
intervals  until  the  wound  heals. 

Tuberculous  disease  in  the  amllary  glands  may  be  met  with 
as  a  result  of  e.xtension  from  the  glands  in  the  neck,  from 
tuberculous  disease  of  the  mannna,  ribs,  or  sternum,  or  more 
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rarely  from  tuberculous  disease  in  the  fingers  or  arm.  Sometimes 
it  is  impcssible  to  discover  the  source  of  infection,  in  which  case 
one  can  only  assume  that  it  has  taken  place  through  the  blood- 
stream. The  glands  frequently  attain  a  large  size,  and  are 
usually  freely  movable.  The  treatment  consists  in  removing 
them  by  an  operation  similar  to  that  employed  in  clearing  out 
the  contents  of  the  axilla  in  cases  of  cancer  of  the  breast. 

In  the  glands  of  the  groin 
tuberculous  disease  is  compar- 
atively rare.  We  have  chiefly 
observed  it  in  the  femoral 
glands  as  a  result  of  inocula- 
tion tubercle  on  the  toes  or 
sole  of  the  foot.  The  affected 
glands  tend  to  break  down 
and  suppurate,  and  after 
destroying  the  overlying  skin 
they  give  rise  to  fungating 
tuberculous  ulcers. 

The  treatment  consists  in 
excising  the  glands  and  the 
affected  skin.  The  dissection 
is  often  attended  with  trouble- 
some hiemorrhage  from  the 
numerous  veins  which  con- 
verge towards  the  common 
femoral  trunk. 

Tuberculous  affections  of 
the  mesenteric  and  bronchial 
glands  will  be  referred  to 
later. 

Syphilitic  Disease  of 
Glands.  —  Enlargement  of 
lymphatic  glands  is  a  ]iro- 
minent  feature  in  ac(|uired 
syphilis,  especially  in  the  form  of  the  indolent  or  bullet-bubo, 
which  so  commonly  accompanies  the  primary  sore,  and  the 
general  enlargement  of  glands  which  occurs  throughout  the 
body  in  secondary  syphilis.  (Gummatous  disease  in  glands  is 
extremely  rare. 

Lymphadenoma  —  llodgkin's  JXxease.  —  This  is  a  disease 
which  is  usually  met  with  in  males  below  middle  age.  It  l)egins 
as  a  slow,  painless  enlargement  of  some  particular  group  of 
glands,  most  commonly  those  in  tlic  cervical  region.    The  glands 
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are  usually  larger  than  in  tuberculosis,  and  they  remain  longer 
discrete  and  movable.  In  time  the  glandular  masses  may  form 
enormous  projecting  tumours,  the  swelling  being  added  to  by 
oedema  of  the  overlying  cellular  tissue  and  skin  (Fig.  55). 

The  enlargement  spreads  along  the  cervical  chain  of  glands 
to  those  above  the  clavicle,  to  those  in  the  axilla,  and  to  those 
of  the  opposite  side.  Later  the  glands  in  the  groin  can  be  seen 
and  felt  to  be  enlarged.  It  is  probable  that  the  infection  has 
spread  from  the  glands  in  the  neck  along  the  mediastinal,  bron- 
chial, retro-jDei-itoneal,  and  mesenteric  glands,  and  has  branched 
off  from  thence  to  the  iliac  and  inguinal  groujjs. 

A¥hen  the  disease  has  thus  become  generalised,  the  patient's 
health  suffers  and  he  becomes  feverish  and  antemic.  The  blood 
presents  the  characters  met  with  in  secondary  anajmia,  and 
although  leucocytosis  may  be  observed  at  any  stage,  it  is  not  an 
essential  feature  of  the  disease.  The  spleen,  liver,  testes,  and 
mammas  may  be  enlarged.  The  glandular  swellings  may  press 
on  important  structures,  such  as  the  trachea,  oesoj^hagus,  or  great 
veins,  and  give  rise  to  symjDtoms  referable  to  snch  pressure. 
The  disease  usually  terminates  fatally  within  one  or  two  years 
of  its  commencement.  The  structural  changes  in  the  lymphatic 
glands  are  not  characteristic  of  any  sjjecific  infection.  The 
glands  are  hypertrophied,  and  the  lymph  spaces  are  crowded 
with  leucocytes,  while  in  the  later  stages  the  fibrous  framework 
of  the  gland  becomes  thickened.  The  origin  of  the  disease  is  as 
yet  unknown,  but  analogy  would  suggest  that  it  is  due  to  infec- 
tion with  a  slowly  growing  micro-organism. 

Diagtiosis.  —  The  true  relationships  of  lymphadenoma  to 
lymphosarcoma  and  to  leucocythiemia  are  as  yet  imperfectly 
established,  so  that  it  is  impossible  to  state  definitely  the  points 
upon  which  a  differential  diagnosis  may  be  founded.  True 
leucocythfemia  is  to  be  recognised  by  the  characteristic  alterations 
in  the  blood.  Lymphosarcoma  runs  a  clinical  coui'se  similar  to 
that  of  other  forms  of  sarcoma.  The  diagnosis  from  tuberculosis 
at  an  early  stage  can  only  be  made  by  removing  one  of  the 
glands  and  submitting  it  to  examination. 

Treatment.- — In  genuine  cases  of  lymphadenoma  treatment  is 
of  little  avail.  Arsenic  is  given  in  full  doses  either  by  the 
mouth  or  by  subcutaneous  injection.  The  excision  of  glands, 
although  sometimes  beneficial,  seldom  arrests  the  progress  of  the 
disease.  Surgical  intei-fercnce  may  give  relief  where  important 
structures  are  being  pressed  upon — tracheotomy,  for  example, 
may  be  requii'ed  where  life  is  threatened  by  asphyxia. 

Leucocythsemia. — This  is  a  disease  of  the  blood  and  of  the 


TUMOUllS  OF  LYMPHATIC  GLANDS. 


311 


blood-forming  organs  in  which  there  is  a  great  increase  in  the 
number,  and  an  alteration  of  the  character  of  the  leucocytes 
present  in  the  blood.  It  may  simulate  lymphadeuoma,  because, 
in  certain  forms  of  the  disease,  the  lymphatic  glands,  especially 
those  in  the  neck,  axilla,  and  groin,  are  greatly  enlarged,  and 
there  is  a  gradual  failure  of  health  terminating  in  death. 

TuMouES  OF  Lymphatic  Glands. 

Primary  Tumours.— It  is  very  doubtful  if  there  exists  an 
innocent  lymj^homa  or  simple  hypertrophy  of  glands  apart  from 
the  diseased  conditions  already  described. 

The  malignant  lymphoma  or  li/mpho-sarcoma,  which  cannot 
always  be  differentiated  from  lymphadeuoma,  may  be  regarded 
as  a  sarcoma  starting  in  lymphatic  glands.  It  appears  in  the 
neck,  axilla,  or  mediastinum,  as  a  rapidly  growing  tumour  con- 
sisting of  one  or  more  enlarged  glands  with  nimierous  satellites. 
As  the  tumour  increases  in  size,  the  sarcomatous  tissue  erupts 
through  the  capsule  of  the  glands,  and  infiltrates  the  surrounding 
tissues. 

The  only  treatment  is  early  excision,  but  the  results  are  most 
disappointing. 

Secondary  Tumours. — Next  to  tuberculosis,  secondary  cancer 
is  the  most  common  and  most  important  disease  of  lymphatic 
glands.  It  is  met  with  in  the  neck  in  association  with  epitheli- 
oma of  the  lip,  tongue,  or  throat.  The  glands  form  tumours  of 
variable  size,  and  are  often  larger  than  the  primary  growth,  the 
characters  of  which  they  reproduce.  The  glands  are  at  first 
hard  and  movable,  but  soon  become  fixed,  and  in  time  they 
soften,  liquefy,  and  burst  through  the  skin,  forming  foul,  fungat- 
ing  ulcers.  A  similar  affection  is  met  with  in  the  groin  from 
epithelioma  of  the  penis,  scrotum,  or  vulva.  In  cancer  of  the 
breast,  the  afi'ection  of  the  axillary  glands  is  an  important 
complication. 

In  pigmented  or  melanotic  cancers  of  the  skin,  the  glands  are 
early  infected  and  increase  rapidly,  so  that  when  the  primary 
growth  is  still  of  small  size, — as,  for  example,  on  the  sole  of  the 
toot, — the  femoral  glands  may  already  constitute  large  pigmented 
tumours. 

The  implication  of  the  glands  in  other  sites  and  varieties 
of  cancer  will  be  considered  with  regional  surgery. 

Secondary  sarcoma  ia  seldom  met  with  in  glands  except  when 
the  primary  growth  is  situated  in  the  tonsil,  thyroid,  or  testicle. 
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THE  NEKVES. 

Anatomy — WouNUtj  of  Nekves  :  Changes  in  nerves  after  division  ; 
Repair  and  its  modifications  ;  Clinical  features  ;  Primary  and  second- 
ary suture- — Subcutaneous  Ikjumes  of  Nekves  —  Diseases: 
Neuritis;  Tumours — Surgery  of  the  individual  nerves:  Brachial 
neuralgia;  Sciatica;  Trigeminal  neuralgia. 

Anatomy. — A  nerve  trunk  is  made  uj)  of  a  variable  number  of  bundles 
of  nerve  fibres  surrounded  and  supported  by  a  framework  of  connective 
tissue.  The  nerve  fibres  are  chiefly  of  the  meduUated  type,  and  they 
run  ■without  interruption  from  a  nerve  cell  or  "neuron"  in  the  brain 
or  spinal  cord  to  their  peripheral  terminations  in  muscle,  skin,  and 
secretory  glands. 

Each  nerve  fibre  consists  of  a  number  of  nerve  fibrils  collected  into  a 
central  bundle — the  axis  cylinder — which  is  surrounded  by  an  envelope, 
known  as  the  neurilemma  or  sheath  of  Schwann.  Between  the  ueuri- 
lenmia  and  the  axis  cylinder  is  the  meduUated  sheath  composed  of  a  fatty 
.substance  known  as  myelin.  This  meduUated  sheath  is  interrxijited  at 
the  nodes  of  Rauvier,  and  in  each  internode  is  a  nucleus  lying  between 
the  myelin  and  the  neurilemma.  The  axis  cylinder  is  the  essential 
conducting  structure  of  the  nerve,  while  the  neurilemma  and  the  myelin 
act  as  insulating  agents.  The  axis  cylinder  depends  for  its  nutrition  on 
the  central  neuron  with  which  it  is  connected,  and  from  which  it 
originally  developed. 

The  connective -tissue  framework  of  a  nerve  trunk  consists  of  the 
perineuritmi,  or  general  sheath,  which  surrounds  all  the  bundles  ;  tlie 
epineuriviHi,  surrounding  individual  groups  of  bundles  ;  and  the  endo- 
ncurium,  a  delicate  connective  tissue  separating  the  individual  nerve 
fibres.  i"he  blood-vessels  and  lymphatics  run  in  these  connective-tissue 
sheaths. 

Injuriks  of  Nerves. 

Nerves  are  liable  to  be  injured  in  various  way.s  :  thus  they 
may  be  cut  or  torn  across,  bruised,  compressed,  stretched,  or 
torn  away  from  their  counections  -with  the  sj)inal  cord.  Coiii- 
pletc  division  is  a  couunon  result  of  accidental  wounds,  especially 
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ill  the  forearm,  where  the  ulnar,  median,  aud  radial  nerves  are 
frequently  cut  across. 

The  mere  interrnption  of  the  continuity  of  a  nerve  may 
result  in  degeneration  of  its  fibres ;  the  myelin  being  broken 
u])  into  droplets  and  absorbed,  while  the  axis  cylinders  swell  up, 
disintegrate,  and  finally  disappear.  Both  the  conducting  and 
the  insulating  elements  are  thus  lost.  The  degeneration  in  the 
central  end  of  the  divided  nerve  is  limited  to  the  immediate 
proximity  of  the  lesion,  and  does  not  involve  all  the  nerve  fibres. 
In  the  distal  end  it  is  generally  believed  to  extend  throughout 
the  entire  peripheral  distribution  of  the  nerve,  because  the  fibres 
are  cut  oflF  from  their  trophic  nerve  cells  in  the  sj^inal  cord.  The 
amount  of  degeneration,  however,  would  appear  to  depend  largely 
upon  whether  the  ends  are  reunited  or  not,  and  on  the  length  of 
time  they  remain  apart.  If  there  is  a  gap  left  between  them,  or 
if  they  are  separated  by  scar  tissue,  the  peripheral  end  undergoes 
complete  degeneration  in  from  six  weeks  to  two  months.  If, 
however,  the  ends  are  in  contact,  degeneration  may  take  place 
only  to  a  very,  limited  extent,  or  not  at  all. 

Process  of  Repair  when  the  Ends  are  in  Contact. — If 
the  wound  is  aseptic,  the  ends  of  the  divided  nerve  become 
united,  and  the  conducting  paths  are  established  by  a  regenera- 
tion of  nerve  fibres.  There  is  a  diflference  of  opinion  as  to  the 
method  of  regeneration.  According  to  one  view,  the  divided 
axis  cylinders  in  the  central  end  grow  downwards  and  subdivide, 
forming  new  axis  cylinders,  which  enter  the  nerve  sheaths  of 
tlie  distal  portion,  and  continue  growing  until  they  reach  the 
peripheral  terminations  in  muscle  aud  skin.  In  course  of  time 
they  acquire  a  myelin  sheath.  In  this  way  both  conduction 
and  insulation  are  completed,  and  messages  may  then  be  trans- 
mitted between  the  central  nervous  system  and  the  periphery. 
This  method  of  regeneration  is  necessarily  slow  because  of  the 
distance  to  be  traversed  by  the  down-growing  axis  cylinders. 
The  other  and  more  probable  view  is  that  the  formation  of  new 
axis  cylinders  is  not  confined  to  the  central  end,  but  that  it  goes 
on  also  in  the  [leripheral  segment  from  the  nuclei  lying  beneath 
the  neurilemma.  The  new  axis  cylinders  do  not  attain  maturity, 
however,  until  continuity  with  the  central  end  has  been  re- 
established. 

When  a  nerve  has  been  divided  accidentally  in  the  course  of 
an  operation — for  examjile,  the  ulnar  nerve,  in  excising  the 
elbow — the  immediate  suture  of  the  ends  may  be  followed  by 
the  restoration  of  conduction  within  a  few  days.  It  would 
a[)pcar,   therefore,   that  the  changes   wliich    take    [ilacu  vary 
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according  to  the  interval  of  time] which  elapses  between  the  divi- 
sion of  the  nerve  and  the  approximation  and  union  of  its  ends. 

If  the  luotmd  becomes  infected  before  union  is  completed, 
the  young  tissue  between  the  ends  is  converted  into  scar  tissue, 
the  conducting  jjaths  are  not  reproduced,  and  a  condition  similar 
to  that  desci'ibed  under  the  next  heading  results. 

When  the  ends  of  the  divided  nerve  are  not  in  contact, 
reunion  of  the  divided  nerve  fibres  does  not  take  place  whether 
the  wound  is  septic  or  aseptic.    Between  the 
ends  there  is  a  mass  of  newly-formed  con- 
nective tissue,  which  varies  in  amount  ac- 
cording to  the  duration  of  the  reparative 
process  and  the  length  of  time  the  ends  re- 
main apart.    The  proximal  end  of  the  nerve 
forms  a  bulbous  swelling,  which  becomes 
adherent  to  the  general  scar  tissue,  and  con- 
sists of  branching  axis  cylinders  running  in 
all  directions.    These  have  failed  to  reach 
the  distal  end  because  of  the  dis- 
tance between  them.     The  peri- 
pheral end  is  completely  degener- 
ated, and  is  represented  by  a  fibrous 
cord,  the  cut  end  of  which  is  often 
slightly  swollen  or  bulbous,  and  is 
also  incorporated  with  the  general 
scar  tissue  of  the  wound. 

In  the  case  of  nerves  divided  in 
an  amputation  there  is  an  active, 
although  necessarily  abortive,  at- 
temjJt  at  regeneration,  which  results 
in  the  formation  of  bulbous  swell- 
ings at  the  cut  ends  of  the  nerves. 
When  there  has  been  suppuration,  and  especially  if  the  nerves 
have  been  cut  low  down  so  as  to  be  exposed  in  the  wound, 
these  bulbous  swellings  may  attain  an  abnormal  size,  and  are 
then  known  as  "amputation"  or  "stump  neuromata." 

When  a  nerve  is  only  partially  divided,  those  fibres  which 
are  severed  form  new  axis-cylinder  processes,  which  are  con- 
ducted across  the  gap  by  the  intact  fibres. 

When  a  nerve  is  torn  across  or  is  badly  crushed — as,  for 
example,  by  a  fractured  bone — the  changes  are  very  similar  to 
those  in  a  divided  nerve,  and  the  ultimate  result  depends  on 
the  amount  of  separation  between  the  ends  and  the  possibility 
of  the  young  axis  cylinders  bridging  across  the  gap. 


Fig.  5(3. — Sitiuup  NKiiromaU  of 
Sciatic  Nerve,  excised  forty 
years  after  the  original  amputa- 
tion by  Mr.  A.  G.  Miller. 


INJUEIES  OF  NERVES. 


315 


In  bruises  ami  contusions,  hcemorrhages  take  place  into  the 
connective- tissue  sheaths,  and  certain  of  the  damaged  nerve 
fibres  may  undergo  degeneration. 

Symptoms  resulting  from  Division  and  Non-Union  of  a 
Nerve  Trunk. — These  necessarily  vary  with  the  functions  of 
the  affected  nerve.  We  shall  take  as  an  example  a  mixed 
sensori-motor  trunk,  such  as  the  median  or  uuisculo-spiral. 

Sensor//  Phenomena. — There  is  loss  of  sensibility  to  touch, 
pain,  and  temperature.  The  loss  of  sensation  is  often  incom- 
plete, and  the  margins  of  the  antesthesic  area  are  rarely  sharply 
defined,  and  do  not  always  correspond  to  the  normal  distribution 
of  the  nerve,  doubtless  because  sensory  impulses  may  be  trans- 
mitted through  collateral  nerves. 

If  the  nerve  is  incompletely  divided  there  may  be  pain  and 
hypenesthesia,  the  pain  being  often  referred  to  the  terminal 
distribution  of  the  nerve  involved. 

Motor  Phenomena. — There  is  immediate  and  complete  loss  of 
voluntary  power  in  all  the  muscles  supplied  by  the  divided 
nerve.  The  muscles  rapidly  waste,  and  usually  within  three  or 
four  days  they  cease  to  react  to  the  faradic  current.  They  soon 
present  the  "  I'eaction  of  degeneration,"  which  consists  in  a  loss 
of  excitability  to  the  faradic  current,  along  with  a  reversal  of  the 
normal  polar  reactions.  After  a  few  weeks  all  electric  excita- 
bility is  lost.  The  paralysed  muscles  undergo  fatty  degenera- 
tion, which  attains  its  maximum  three  or  four  mouths  after  the 
division  of  the  nerve.  Further  changes  may  take  place,  and 
result  in  the  transformation  of  the  muscle  into  fibrous  tissue, 
which  may  cause  shortening  and  deformity  known  as  paralytic 
contracture. 

Vasomotor  Phenomena. —  In  the  majority  of  cases  there  is 
an  initial  rise  in  the  temperature  of  the  part  (2"  to  3°  F.),  with 
redness  and  increased  vascularity.  This  is  followed  by  a  fall  in 
the  local  temperature,  which  may  amount  to  8°  or  10"  F.,  the 
])arts  becoming  pale  and  cold.  Sometimes  the  hyperaiuiia 
resulting  fi-om  vasomotor  paralysis  is  more  persistent,  and  is 
associated  with  swelling  of  the  parts  from  a3dema — the  so-called 
anffio -neurotic  oedema.  The  vascularity  varies  with  external 
influences,  and  in  cold  weather  the  parts  present  a  bluish 
appearance. 

Trophic  Phenomena. — Owing  to  the  disappearance  of  the 
subcutaneous  fat,  the  skin  is  generally  smooth,  thin,  and  glossy. 
It  may  be  abnormally  dry,  and  the  sweat  glands  may  to  a  great 
extent  disappear.  The  hair  is  harsh,  dry,  and  easily  shed. 
The  nails  may  become  brittle  and  furrowed,  or  thick  and  curved. 
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Skin  eruptions,  especially  in  the  form  of  herpetic  blisters,  may 
occur,  or  there  may  be  actual  ulcers  of  the  skin,  especially  in 
the  winter  months  (Fig.  13).  In  aggravated  cases  the  tips  of  the 
fingers  may  disappear  from  progressive  ulceration,  and  in  the  sole 
of  the  foot  the  condition  may  assume  the  characters  of  the 
perforating  ulcer.  Arthropathies  are  occasionally  met  with, 
the  joints  becoming  the  seat  of  a  painless  effusion  or  hydrops, 
■which  is  followed  by  fibrous  thickening  of  the  capsular  and 
other  ligaments,  and  terminates  in  stiffness  and  fibrous  anky- 
losis.   The  fingers  may  be  seriously  crippled  and  deformed. 

The  student  must  be  prepared  to  meet  -with  cases  in  which 
the  symptoms  fall  far  short  of  what  might  have  been  expected 
from  the  functions  of  the  divided  nerve.  This  is  notably  the 
case  in  the  sciatic,  where,  in  spite  of  the  removal  of  a  consider- 
able jjortion  of  the  nerve,  the  motor  and  sensory  disabilities  are 
sometimes  recovered  from  to  the  extent  that  the  patient  is  able 
to  walk  without  support 

Treatment  of  Divided  Nerves. — The  treatment  consists  in 
approximating  the  divided  ends  of  the  nerve  and  placing  them 
under  the  most  favourable  conditions  for  repair. 

Primary  Suture. — The  reunion  of  a  recently  divided  nerve 
is  spoken  of  as  primary  suture,  and  for  its  success  asepsis  is 
essential.  As  the  suturing  of  the  ends  of  the  nerve  is  extremely 
painful,  a  general  auiesthetic  is  required.  The  wound  must  be 
enlarged  in  the  long  axis  of  the  affected  nerve,  as  the  ends — 
especially  the  proximal  end — are  usually  retracted.  Having 
identified  the  ends  and  brought  them  into  contact,  they  are 
secured  to  each  other  by  the  finest  chromicised  catgut  or  silk 
passed  by  a  round  needle,  such  as  is  used  for  the  intestine. 
The  sutures  are  made  to  transfix  the  ends  of  the  nerve  and  the 
sheath,  and  should  only  be  drawn  tight  enough  to  obtain 
accurate  apposition.  Additional  sutures  may  be  passed  through 
the  sheath  around  the  circumferoice.  If  the  ends  of  the  nerve 
are  bruised  or  torn,  fresh  surfaces  should  be  obtained  by  cutting 
them  across.  If  the  nerve  is  only  partially  divided,  it  may  be 
sufficient  to  pass  a  few  sutures  through  the  sheath.  Tension 
on  the  sutures  may  be  relieved  by  fiexing  adjacent  joints  and 
fixing  the  limb  in  a  splint.  Wlmi  the  wound  is  healed, 
mea.sures  are  employed  to  maintain  the  nutrition  of  the  damaged 
nerve  and  of  the  parts  supplied  by  it,  while  waiting  for  the 
restoration  of  function.  Tlie  limb  is  exercised,  massaged,  and 
douched,  and  protected  from  cold  and  other  infiueuces  which 
may  provoke  tro})hic  changes.  The  nutrition  of  the  paralysed 
muscles  is  further   improved   by   electricity.     The  galvanic 
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curreut  is  employed,  using  at  first  a  mild  current  of  not  more 
than  five  milliamperes  for  about  ten  minutes,  the  current  being 
made  to  flow  downwards  in  the  course  of  the  nerve,  Avith  the 
positive  electrode  applied  to  the  spine,  and  the  negative  over 
the  affected  nerve  near  its  termination.  It  is  an  advantage  to 
have  a  key  in  the  circuit  whereby  the  current  can  be  opened 
and  closed  at  intervals,  so  as  to  cause  contraction  of  the  muscles. 

The  results  of  primary  suture,  when  it  has  been  performed  under 
favourable  conditions,  are  usually  satisfactory.  Whei'e  the  nerve 
has  been  sutiu'ed  immediately  after  division,  reunion  of  the 
divided  ends  may  take  place  so  rapidly  that  there  may  never^^be 
any  paralytic  phenomena.  In  cases  where  an  interval  of  several 
hours  has  elapsed,  recovery  is  usually  very  slow,  one  month 
being  the  shortest  time  recorded  before  restoration  of  function. 
Sometimes  sensation  returns  within  a  few  days,  only  to  dis- 
appear again.  When  it  returns  permanently,  sensation  to  touch 
reappears  before  that  to  pain  and  temperature.  The  return  of 
voluntary  motor  power  often  precedes  that  of  excitability  to 
electrical  stimulation.  While  confusion  of  sensory  localisation  is 
not  uncommon,  the  transmission  of  impulses  to  muscles  is  usually 
most  accurate.  The  recovery  of  function  may  be  impaired  if 
neuritis  supervenes. 

Primary  suture  should  not  be  attempted  so  long  as  the  wound 
shows  signs  of  inflammation  or  suppuration,  as  it  is  almost  certain 
to  end  in  failure.  The  ends  should  be  sutured,  however,  as  soon 
as  the  wound  is  aseptic  or  has  healed. 

Secondary  Suture. — The  stitching  of  the  ends  of  a  nerve  in  a 
wound  which  has  already  healed  is  known  as  secondary  suture. 
The  operation  of  uniting  a  divided  nerve  is  more  difficult  in  a 
wound  which  has  healed,  because  the  ends  are  usually  involved 
in  scar  tissue.  An  incision  is  made  in  the  line  of  the  nerve,  and 
the  cut  ends  sought  for.  If  they  cannot  be  identified  in  the  scar 
tissue,  they  will  be  found  at  a  little  distance  above  and  below, 
in  their  normal  anatomical  situation.  The  ends  of  the  nerve, 
after  being  fi-eed  from  the  scar  tissue,  are  ti-imnied  with  scissors 
and  approximated  by  sutures  as  already  described.  If  a  tourni- 
quet is  employed,  it  should  be  removed  as  soon  a.s  the  ends  of 
the  nerve  have  been  isolated. 

Remits  of  Hecovda  ry  Suture. — When  secondary  suture  has  been 
performed  under  favourable  conditions  the  prognosis  is  good,  but 
a  much  longer  time  is  required  for  com[ilete  restoration  of 
function  than  after  primary  suture — in  the  recorded  cases  the 
shortest  time  was  three  months,  and  the  longest  three  years. 
Sensation  is  recovered  first,  but  it  seldom  returns  before  three  or 
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four  montbs.  There  then  follows  an  improvement  or  dipappear- 
ance  of  any  trophic  disturbances  which  may  be  present.  Re- 
covery of  motion  may  be  defei-red  for  long  periods, — rather 
because  of  the  changes  in  the  muscles  than  from  want  of  con- 
ductivity in  the  nerve, — and  if  the  muscles  have  undergone 
complete  degeneration,  it  may  never  take  place  at  all.  While 
waiting  for  recovery,  every  effort  should  be  made  to  maintain 
the  nutrition  of  the  damaged  nerve  and  of  the  parts  which  it 
supplies  by  the  measures  already  described. 

If  it  is  impossible  to  bring  the  ends  into  contact,  recourse 
must  be  had  to  other  methods.  For  example,  the  gap  may  be 
bridged  across  by  strands  of  fine  catgut  or  by  a  portion  of  nerve 
obtained  from  an  animal  or  a  recentlj^  amputated  limb.  When 
catgut  is  employed,  it  is  a  useful  addition  to  slip  a  decalcified 
bone  tube  over  the  ends  of  the  nerve  and  across  the  gap.  The 
practice  of  turning  down  flaps  from  the  ends  of  the  nerve  is  of 
doubtful  value,  as  such  portions  usually  degenerate.  The  resection 
of  a  portion  of  bone  so  as  to  shorten  the  segment  of  limb  con- 
cerned has  been  successfully  practised  in  the  upper  arm  (Annan- 
dale).  When  the  gap  between  the  ends  is  very  wide,  the  ends 
may  be  spliced  into  the  nearest  intact  nerve  trunk — for  example, 
the  widely  separated  ends  of  the  median  nerve  may  be  attached 
to  the  ulnar.  The  results  of  this  procedure — which  has  been 
called  nerve  implantation — are  often  most  satisfactory. 

Injuries  of  nerves  from  modern-  rifle-bullets  have  been  already 
described. 

Involvement  of  Nerves  in  Scar  Tissue. — A  nerve  trunk  or  the 
terminal  filaments  of  a  nerve  may  be  dragged  upon  or  compressed 
by  scar  tissue.  The  patient  complains  of  neuralgic  pains  and  of 
great  sensitiveness  in  the  region  of  the  scar.  The  pain  may 
radiate  to  distant  parts,  and  may  be  associated  with  twitching  of 
the  muscles  and  in  rare  cases  with  epileptiform  convulsions. 
Secondary  changes  of  the  nature  of  neuritis  may  occur  in  the 
nerve  affected. 

Treatment. — When  terminal  filaments  are  involved  in  a  scar, 
it  is  best  to  dissect  out  the  scar,  and  along  with  it  the  ends 
of  the  nerves  pressed  upon.  The  wound  is  then  closed  by 
liringing  together  the  edges  or  by  means  of  a  fla])  of  skin,  or  by 
Thiersch  grafts,  with  the  view  of  obtaining  jjriniary  union. 
When  a  nerve  trunk,  such  as  the  sciatic,  is  involved  in  a  scar, 
the  nerve  must  be  exposed  and  freed  from  its  surroundings,  and 
then  stretched  so  as  to  tear  any  bands  of  fibrous  tissue  which 
may  have  been  overlooked. 

When  the  nerves  in  an  amputation  stump  have  not  been  cut 
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sufRcieutly  short,  they  may  become  involved  in  the  cicatrix, 
and  it  may  be  necessary,  on  account  of  pain,  to  free  them  from 
their  adhesions,  and  to  resect  enough  of  the  terminal  portions  to 
prevent  them  again  becoming  adherent.  Whei'e  this  is  difficult, 
a  portion  may  be  resected  from  each  of  the  nerve  trunks  at  a 
higher  level,  and  if  this  fails  to  give  relief,  a  fresh  amputation 
must  be  performed. 

Subcutaneous  Injuries  of  Nerves.— It  is  useful  to  distin- 
guish between  those  cases  of  subcutaneous  injury  in  which  the 
compressing  force  acts  gradually  and  comparatively  gently,  and 
those  in  which  it  acts  abruptly  and  severely.  The  former  class 
includes  the  compression  paralysis  of  the  nerves  of  the  upper 
arm  which  results  from  sleeping  with  the  arm  resting  on  the  back 
of  a  chair  or  the  edge  of  a  table — the  so-called  "  drunkard's 
palsy  "  ;  and  from  the  pressure  of  a  crutch  in  the  axilla — "crutch 
l>aralysis."  It  also  includes  paralysis  from  the  pressure  of  a 
tourniquet,  from  tight  bandages  or  splints,  from  the  pressure 
exerted  by  a  dislocated  bone  or  by  excessive  callus,  and  from 
hyper-extension  of  the  arm  during  auajsthesia. 

In  all  these  forms  there  is  impaired  sensation,  rarely  amount- 
ing to  anfEsthesia,  marked  muscular  wasting,  and  diminution  or 
loss  of  voluntary  motor  power,  while — and  this  is  a  point  of 
great  importance — the  normal  electrical  reactions  are  preserved. 
The  prognosis  is  usually  favourable,  as  spontaneous  recovery  is 
the  rule  within  from  one  to  three  months.  In  some  cases,  how- 
ever, neuritis  supervenes,  the  muscles  degenerate,  the  electrical 
reactions  are  altered,  and  recovery  may  l>e  retarded  or  may  fail 
to  take  place. 

Injuries  whicli  act  abruptly  or  instantaneously  are  illustrated 
in  the  crusliing  of  a  nerve  by  the  sudden  displacement  of  a  sharp- 
edged  fragment  of  bone,  as  may  occur  in  comminuted  fractures 
of  the  humerus.  The  symptoms  include  perversion  or  loss  of 
sensation,  motor  paralysis,  and  atrophy  of  muscles,  which  show 
the  reaction  of  degeneration  from  the  eighth  day  onwards.  The 
occurrence  of  the  reaction  of  degenei'ation  influences  the  prog- 
nosis, for  it  implies  a  nerve  lesion  which  is  i)robably  incajiable 
of  s])ontancons  recovery. 

The  treatment  varies  with  the  cause  and  nature  of  the  lesion. 
When,  for  example,  a  displaced  bone  or  a  mass  of  callus  is 
pressing  upon  the  nerve,  steps  nuist  be  taken  to  relieve  the 
pressure,  by  operation  if  necessary.  When  there  is  reason  to 
believe  that  the  nerve  is  severely  crushed  or  torn  across,  it 
should  be  exposed  by  incision,  and,  after  removal  of  tlie  damaged 
eiifls,  siiould  1)0  united  l)y  sutures.    When  it  is  impossible  to 


320 


THE  NERVES. 


make  a  definite  diagnosis  a.s  to  the  state  of  the  nerve,  it  may  be 
necessary  to  wait  for  a  few  weeks  and  watch  the  progress  of  the 
case.  The  subsidiary  measures  employed  after  primary  suture 
are  also  to  be  persevered  with. 

Dislocation  of  Nerves. — This  injury,  which  resembles  the 
dislocation  of  tendons  from  their  grooves,  is  seldom  met  with 
except  in  the  ulnar  nerve  at  the  elbow.  It  may  result  from  a 
direct  blow,  or  from  a  muscular  effort  which  causes  stretching 
or  laceration  of  the  fascia  which  holds  the  nerve  in  its  groove, 
and  may  be  predisposed  to  by  the  groove  being  shallow  as  a 
result  of  imperfect  development  of  the  internal  condyle  of  the 
liumerus. 

The  nerve  slips  forward,  and  may  be  felt  lying  on  the  inner 
aspect  of  the  condyle.  It  may  retain  this  position,  or  it  may 
slip  backwards  and  forwards  \vith  the  movements  of  the  arm. 
The  symptoms  at  the  time  of  the  displacement  are  a  certain 
amount  of  disability  at  the  elbow,  and  pain  and  tingling  along 
the  nerve,  which  are  exaggerated  by  movement  and  by  pressure. 
The  symptoms  may  subside  altogether,  or  a  neuritis  may  develop 
with  severe  pain  shooting  up  the  nerve. 

The  dislocated  nerve  is  easily  replaced,  but  is  difficult  to  retain 
in  position.  In  recent  cases  the  arm  may  be  placed  in  the  ex- 
tended position  and  a  pad  applied  over  the  condyle,  care  being 
taken  to  avoid  pressure  on  the  nerve.  Failing  relief,  it  is  better 
to  make  a  bed  for  the  nerve  by  dividing  the  deep  fascia  behind 
the  internal  condyle  and  stitching  the  edges  of  the  fascia  over 
the  nerve.  This  operation  has  been  successful  in  all  the  recorded 
cases. 


DISEASES  OF  NERVES. 

Traumatic  Neuritis. — This  consists  in  an  overgrowth  of  the 
connective-tissue  framework  of  a  nerve,  which  cau.ses  irritation 
and  pressure  upon  the  nerve  fibres,  sometimes  resulting  in  their 
degeneration,  and  which  tends  to  ascend  towards  the  spinal  cord. 
It  may  originate  in  connection  with  the  involvement  of  a  nerve 
in  a  scar,  or  as  a  result  of  comparatively  slight  injurie.s,  such  as 
contusion  and  compression  of  a  nerve — for  example,  by  the 
pre.ssure  of  the  head  of  the  humerus  in  a  dislocation  of  the 
shoulder.  Some  weeks  or  months  after  the  injury  the  patient 
complains  of  increasing  hypertesthesia  and  of  neuralgic  pains  in 
the  course  of  the  nerve.  The  nerve  is  very  sensitive  to  pressure, 
and,  if  superficial,  may  be  felt  to  be  swollen.    The  associated 
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muscles  are  wasted  and  weak,  and  are  subject  to  convulsive 
twitchings.  There  are  also  trophic  disturbances.  It  is  rare  to 
have  complete  sensory  and  motor  paralysis.  The  disease  is 
couimonest  in  the  nerves  of  the  upper  extremity,  and  the  hand 
is  often  cripjjled  and  useless. 

'Treatment. — Any  constitutional  condition  which  predisposes 
to  neuritis,  such  as  gout  or  syphilis,  must  receive  appropriate 
treatment.  The  symptoms  may  be  relieved  by  rest  and  by 
soothing  applications  such  as  belladonna  or  menthol,  by  the  use 
of  hot  air  and  electric  baths,  and  in  obstinate  cases  by  blistering 
or  by  the  application  •  of  Corrigan's  button.  When  such  treat- 
ment fails  the  nerve  may  be  stretched,  or  in  the  case  of  a  jDurely 
sensory  trunk  a  portion  may  be  excised.  Local  causes  such  as 
involvement  of  the  nerve  in  a  scar  or  in  adhesions  may  afford 
indications  for  operative  treatment. 

Multiple  Peripheral  Neuritis. — Although  this  disease  mainly 
comes  under  the  cognisance  of  the  physician,  it  may  be  attended 
with  phenomena  which  call  for  surgical  interference. 

It  may  result  from  a  number  of  causes,  acting  alone  or  in 
combination.  In  this  country  it  is  most  commonly  due  to 
alcoholism,  but  it  may  result  from  chronic  poisoning  mth  lead 
or  arsenic,  or  from  bacterial  infections  and  intoxications  such 
as  occur  in  diphtheria,  gonorrhoea,  syphilis,  leprosy,  typhoid, 
influenza,  beri-beri,  and  many  other  diseases. 

It  is  usually  widely  and  symmetrically  distributed  throughout 
the  perii)heral  nerves,  but  the  distribution  frequently  varies 
with  the  cause — the  alcoholic  form,  for  example,  mainly  affecting 
the  legs,  the  diphtheric  form  the  soft  palate  and  pharynx,  and 
that  associated  with  lead -poisoning  chiefly  the  arms.  The 
essential  lesion  is  a  degeneration  of  the  conducting  fibres  of 
the  affected  nerves,  and  the  prominent  symptoms  arc  the  result 
of  tlii.s.  The  sensory  phenomena  include  numbness  and  tingling, 
especially  in  the  lingers  and  toes,  and  pain  and  tenderness  along 
the  nerves  ;  complete  anassthesia  is  rare.  The  motor  phenomena 
include  weakness  or  actual  paralysis  of  muscles,  with  wasting, 
loss  of  the  tendon  reflexes,  and,  in  advanced  cases,  the  reaction 
of  degeneration.  In  alcoholic  neuritis  there  is  great  tenderness 
of  the  muscles.  When  the  legs  arc  affected  the  ])atient  may  be 
unable  to  walk,  and  the  toes  may  droop  and  the  heel  be  drawn 
up,  residting  in  one  variety  of  pes  equino- varus.  Pressure 
sores  and  perforating  ulcers  are  the  most  important  trophic 
phenomena. 

Ajjart  from  the  medical  treatnwid — which  includes  the  use  of 
remedies  directed  towards  the  cause  of  the  neuritis,  and  for  tlie 
vor,.  [ — 21 
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relief  of  pain — measures  must  be  taken  to  prevent  deformity, 
especially  when  the  legs  are  affected.  The  bed-clothes  are  sujj- 
ported  by  a  cage,  and  the  feet  maintained  at  right  angles  to  the 
legs  by  sand-bags  or  splints.  When  the  disease  is  subsiding  the 
nutrition  of  the  damaged  nerves  and  muscles  .should  be  main- 
tained by  massage,  baths,  passive  movements,  and  the  use  of 
the  galvanic  current. 

NEUROMATA. 

Neuroma  is  a  clinical  term  applied  to  all  tumours,  irrespective 
of  their  structure,  which  have  their  seat  in  nerves. 

Tumours  which  are  composed  of  newly  formed  nerve  tissue 
are  .spoken  of  as  true  neurojuata ;  when  ganglionic  cells  are 
present  in  addition  to  nerve  fibres,  the  name  ganglionic  neuro- 
mata is  applied.  These  tumours  are  very  rare,  and  are  chiefly 
met  with  in  the  main  cords  or  abdominal  plexuses  of  the  sym- 
pathetic system  of  children  or  young  adults.  They  may 
be  solitary  or  multiple,  circumscribed  or  diffused,  and  they  are 
quite  insensitive.  Being  usually  innocent,  their  removal  is  only 
called  for  if  they  cause  inconvenience. 

The  faJxe  neuromata  are  merely  counective-tis.sue  overgrowths 
of  the  sheaths  of  nerves.  This  overgrowth  may  result  in  the 
formation  of  a  circumscribed  tumour,  or  may  take  the  form  of  a 
diffuse  neuro-fibromatosis. 

The  circumscribed  or  solitary  tumours  grow  from  the  .'^heaths 
of  nerves  which  are  otherwise  healthy,  and  they  may  lie  innocent 
or  malignant. 

Tlie  innocent  forms  are  usually  fibrous  f)r  myxomatou.s,  and 
are  definitely  encapsulated.  They  may  become  cystic  as  a  result 
of  hiemorrhage  or  of  myxomatous  degeneration.  They  grow 
very  slowly,  they  are  usually  elliptical  in  shape,  and  the  .solid 
foi-ms  are  rarely  larger  than  a  hazel  nut.  The  nerve  fibres  may 
be  spread  out  all  round  the  tumour,  or  may  run  only  on  one 
side  of  it.  When  subcutaneous  and  related  to  the  smaller  un- 
named cutaneous  nerves  they  are  known  as  jxtinf  ul  suhrutaneous 
nodules.  The.se  are  chiefly  met  with  in  the  lower  extremities, 
and  especially  in  women.  They  are  remarkably  sensitive,  even 
gentle  handling  causing  intense  i)ain,  which  usually  radiates  to 
the  periphery  of  the  nerve  aflected.  When  related  to  deeper, 
named  nerves  trunks  they  are  known  as  trunk  neuromata.  These 
are  usually  less  .sensitive  than  tlic  "  subcutaneous  nodule,"  and 
they  rarely  give  rise  to  motor  symptoms  unless  when  involving 


NEUROMATA. 


323 


the  nerve  roots  within  the  sjjiual  canal.  Clinically  the  origin 
of  these  swellings  from  nerves  is  recognised  by  tlieir  position  in 
the  line  of  a  nerve,  by  the  fact  that  they  are  movable  in  the 
transverse  axis  of  the  nerve  but  not  in  its  long  axis,  and  by 
their  being  painful  and  sensitive. 

Treatment. — If  they  cause  much  suffering  they  should  be 
removed,  preferably  by  .shelling  them  out  from  the  investing 
nerve  sheath  or  capsule.  If  the  nerve  is  damaged  the  portion 
to  which  the  tumour  is  attached  should  be  resected  and  the  ends 
.sutured.  In  the  subcutaneous  nodule  the  nerve  is  rarely  re- 
cognisable, and  is  usually  sacrificed. 

The  malignant  neuroma  is  really  a  sarcoma  growing  from  the 
.sheath  of  a  nerve.  It  has  the  same  characters  and  clinical 
features  as  the  innocent  neuroma,  only  it  grows  more  rapidly, 
and  by  destroying  the  nerve  fibres  it  causes  motor  symptoms — 
jerkings  followed  by  paralysis.  The  .sarcoma  tends  to  spread 
along  the  lymphatic  spaces  of  the  affected  nerve  trunks,  as  well 
as  to  implicate  the  surrounding  tissues,  and  is  liable  to  give 
rise  to  secondary  growths.  The  malignant  neuroma  is  chiefly 
met  with  in  the  great  sciatic  and  other  large  nerves  of  the  limbs. 

The  best  treatment  is  to  amputate  the  limb  well  above  the 
growth,  as  mere  removal  of  the  tumour  is  usually  followed  by 
recurrence.  In  hopeless  cases  it  may  be  possible  to  relieve  pain 
by  excising  a  portion  of  the  nerve  above  the  tumour,  or,  where 
this  is  impracticable,  by  resecting  the  posterior  nerve  roots  and 
their  ganglia  within  the  spinal  canal. 

The  so-called  am2nttatian  neuromata  have  already  been 
referred  to. 

Diffuse  or  Generaliiiecl  Neuro- Fibromatosis  —  Elephantiasis 
Nervorum.. — The.se  terms  are  now  used  to  include  what  were 
formerly  known  as  "multiple  neuromata,"  as  well  as  certain 
other  overgrowths  related  to  nerves.  The  essential  lesion  is  a 
diffuse  or  a  generalised  overgrowth  of  the  endoneural  connective 
ti.s.sue  throughout  the  nerves  of  both  the  cerebro-spinal  and 
sympathetic  system.s.  The  nerves  are  diffusely  and  unequally 
thickened,  so  that  small  twigs  may  become  enlarged  to  the  size 
of  the  median,  while  at  irregular  intervals  along  their  course 
the  connective-tissue  overgrowth  is  exaggerated  so  as  to  form 
tumour-like  .swellings  very  similar  to  the  trunk  neuromata 
already  described.  The  tumours,  which  vary  greatly  in  size  and 
number, — as  many  as  a  thousand  or  more  liaving  been  counted 
m  one  case, — are  enclosed  in  a  capsule  derived  from  the  nerve 
sheath.  The  fibromatosis  may  also  affect  the  cranial  nerves, 
the  ganglia  on  the  posterior  nerve  i-oots,  the  nerves  within  the 
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spinal  canal,  and  the  sympathetic  nerves  and  ganglia,  as  well  as 
the  continuations  of  the  motor  nerves  within  the  muscles.  The 
nerve  fibres,  although  mechanically  displaced  and  dissociated 
by  the  overgrown  endoneurium,  usually  undergo  no  structural 
change. 

The  disease  probably  originates  before  birth,  although  it  may 
not  make  its  appearance  till  adolescence  or  even  adult  life.  It 
is  sometimes  met  with  in  several  members  of  one  family.  It  is 
recognised  clinically  by  the  presence  of  multiple  tumours  in  the 
course  of  the  nerves,  and  sometimes  by  palpable  enlargement  of 
the  superficial  nerve  trunks  (Fig.  57).  The  tumours  closely 
resemble  the  solitary  trunk  neuromata,  and  they  often  remain 
quite  insensitive.  As  a  result  of  injury  or  other  exciting 
cause,  however,  one  or  other  tumour  may  increase  in  size  and 
become  extremely  sensitive.     The  pain  is  much  increased  by 


Fig.  57. — Diffuse  Enlargement  of  Nerves  in  generalised  Neuro-Fibromatosis. 


(After  R.  AV.  Smith.) 

handling,  and  may  interfere  with  sleep.  Motor  disturbances  are 
exceptional,  unless  in  the  case  of  tumours  within  the  spinal 
canal,  which  sometimes  cause  paraplegia.  Neuro-fibromatosis 
is  frequently  accompanied  by  pigmentation  of  the  skin  in  the 
form  of  brown  spots  or  patches. 

The  disease  is  often  stationary  for  long  periods.  In  pro- 
gressive cases  the  patient  becomes  exhausted,  and  usually  dies  of 
some  intercurrent  afi'ection  such  as  phthisis.  The  treatment  is 
restricted  to  relieving  symptoms  and  complications. 

In  a  considerable  proportion  of  cases  one  or  other  of  the 
multiple  tumours  takes  on  the  characters  of  a  malignant  growth 
("secondary  malignant  neuroma,"  Garrd).  This  malignant 
transformation  may  foUoAV  upon  injury,  or  on  the  incomplete 
removal  of  the  tumour.  The  features  are  those  of  a  rapidly 
growing  sarcoma  involving  a  nerve  trunk,  with  agonising  pain 
and  muscular  cramps,  followed  by  paralysis  from  destruction  of 
the  nerve  fibres.  The  removal  of  the  tumour  is  usually 
followed  by  recurrence  both  in  the  nerve  affected  and  in  other 
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nerves,  so  that  liigli  aiiijjutation  is  the  only  treatment  to  be 
recommended.    Metastasis  to  internal  organs  is  exceptional. 

There  are  certain  special  types  of  neuro-fibromatosis  which 
require  brief  mention. 

The  'plexiftn-m  neuroma  is  a  fibromatosis  confined  to  the 
distribution  of  one  or  more  contiguous  nerves  or  of  a  plexus  of 
nerves,  and  it  may  occur  either  by  itself  or  along  with  a 
generalised  neuro-fibromatosis.  The  clinical  features  are  those 
of  an  ill-defined  swelling  com- 
posed of  a  number  of  tortuous, 
convoluted  cords,  lying  in  a 
loose  areolar  tissue  and  freely 
movable  on  one  another.  It 
is  rarely  the  seat  of  pain  or 
tenderness.  It  most  often 
appears  in  the  early  years  of 
life,  sometimes  in  relation  to 
a  pigmented  or  hairy  mole. 
It  is  usually  subcutaneous, 
and  is  frequently  situated  on 
the  head  or  neck  in  the  dis- 
tribution of  the  trigeminal  or 
superficial  cervical  nerves. 
The  results  of  excision  are 
satisfactory,  even  if  the  re- 
moval be  not  quite  complete. 

The  cutaneous  ?ieuro-Ji- 
hroma  or  inoUuscum  fiJ>roswm 

has    been    shown    by    Von  Fio.  58. — Plexiform  Neuroma  of  small 
"Recklinghausen  to  be  a  soft       Sciatic  Nerve,  from  a  girl  aged  16. 
fibroma  related  to   the  ter-  (Mr.  Aimandule  s  case.) 

minal  filaments  of  the  cuta- 
neous nerves  (Fig.  59).  The  disease  appears  in  the  form  of 
iruiltiple,  soft,  projecting  tumours  of  the  skin  which  are  scattered 
over  the  body, — except  on  the  palms  of  the  hands  and  soles  of  the 
feet, — and  are  frec|uently  associated  with  i:)igmentation  of  the  skin 
and  with  ituiltii)lo  tumoiu's  of  the  nerve  trunks.  In  exceptional 
cases  one  of  the  skin  tumours  may  attain  an  enormous  size  and 
cause  a  hideous  deformity,  hanging  down  by  its  own  weight  in 
lobulated  or  folded  masses  (pachydermatocele).  They  are  very 
closely  related  to  the  i)lexiforni  neuroma,  and  the  skin  over  them 
niay  lie  pigmented  and  hairy.  The  treatment  consists  in  the 
removal  of  the  larger  .swellings,  but  the  small  multiple  tumours 
raruly  call  for  interference. 
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m/epkuntiasis  neuromatosa  is  the  name  applied  by  Virchow 
to  a  condition  in  which  a  limb  is  swollen  and  misshapen  as  a 
result  of  the  extension  of  a  ueuro-fibromatosis  to  the  skin  and 
cellular  tissue  of  the  extremity  as  a  whole.  -While  it  resembles 
other  forms  of  elephantiasis,  it  usually  begins  in  early  life 

without  apparent  cause,  and  it  may 
be  associated  with  multiple  tumours 
of  the  nerve  trunks.  The  incon- 
venience caused  by  the  bulk  and 
weight  of  the  limb  may  justify  its 
removal  by  amputation. 


SUEGERY  OF  THE 
INDIVIDUAL  NERVES. 

IVie  brachial  plexus  may  be  coji- 
tused  by  the  Avheel  of  a  cart  striking 
the  root  of  the  neck,  by  displacement 
of  the  fragments  in  a  fracture  of  the 
clavicle,  or  by  forcible  abduction  of 
the  arm  during  anesthesia,  the  cords 
being  com^iressed  between  the  clavicle 
and  first  rib.  The  cords  may  be  torn 
from  their  origin  by  violent  traction 
of  the  arm  upwards  and  backwards 
— as  by  clutching  an  object  when 
falling  from  a  height. 

The  symptoms  vary  with  the 
nature  and  extent  of  the  lesion. 
When  all  the  cords  are  ruptured, 
the  arm  hangs  powerless  by  the  side, 
and  is  aniesthetic  save  over  the  ujiper 
deltoid  region.  If  the  first  dorsal 
root  is  torn  close  to  its  point  of 
emergence  from  the  intervertebral  foramen,  there  is  paralysis  of 
the  sympathetic  fibres  to  the  eye  and  orbit,  with  narrowing  of 
the  palpebral  fissure  and  recession  of  the  globe,  and  the  pujiil  is 
slow  to  dilate  when  shaded  from  the  light.  The  usual  tro[)hic 
changes  supervene  in  the  arm,  and  the  humerus  is  displaced 
downwards  by  the  weight  of  the  limb. 

In  partial  lesions  the  fifth  and  sixth  cervical  roots  most  often 
sufier.  They  are  liable  to  be  stretched  as  a  result  of  the  indi- 
vidual landing  on  the  shoulder,  while  the  head  on  touching 


Fig.  59. — Multiple  Neuro-Fibro- 
matit  of  Skiu  (Molliiscum 
fibrosiim). 

(After  Von  Rfckliiiglianseii.) 
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the  ground  is  forced  in  the  opposite  direction,  so  that  a  con- 
siderable stretching  force  is  exerted  along  the  line  of  the 
attected  nerves  (Victor  Horsley).  There  is  antesthesia  on  the 
outer  aspect  of  the  arm  and  forearm,  paralysis  of  the  deltoid, 
biceps,  brachialis  anticus,  and  supinator  longus  and  brevis 
muscles  (Erb's  group  of  muscles),  and  pain  in  the  neck  and 
down  the  arm. 

The  prognosis  varies  with  the  nature  of  the  lesion.  When 
the  roots  are  torn  from  the  cord  it  is  very  unfavourable.  The 
patient  requires  a  support  for  the  elbow,  or  it  may  be  advan- 
tageous to  bring  about  ankylosis  of  this  joint  in  the  flexed 
position,  because  of  the  paralysis  of  its  flexors.  Where  the 
nerve  cords  are  ruptured  the  question  of  uniting  them  by 
operation  arises.  Satisfactory  results  have  been  obtained  from 
suture  of  the  cords  (Thorburn). 

In  the  birth  palsies  of  the  upper  extremity  in  children — first 
described  by  Duchenne — the  fifth  and  sixth  cervical  cords  are 
those  usually  affected.  There  is  often  a  history  of  considerable 
force  having  been  employed  during  the  birth  of  the  child 
whereby  the  nerve  cords  are  bruised  or  stretched.  If  there  is 
no  prospect  of  si)ontaneous  recovery  as  indicated  by  the  develoj)- 
ment  of  electrical  reactions  in  the  affected  muscles,  the  nerve 
trunks  may  be  exposed  above  the  clavicle ;  according  to  the  con- 
ditions met  with  they  are  freed  from  adhesions,  or,  if  necessary, 
resected  and  sutured  (Robert  Kennedy). 

When  the  brachial  cords  are  compressed  by  a  cervical  rib,  a 
tumour,  or  a  subclavian  aneurysm,  there  is  pain  and  motor 
weakness  in  the  arm,  which  are  treated  by  the  removal  of  the 
compressing  cause  where  this  is  possible. 

7%e  nerve  of  Bell.,  which  supplies  the  serratus  magnus,  may 
be  contused  or  stretched  as  a  result  (jf  injuries  to  the  shoulder, 
by  carrying  heavy  weights  on  the  shoulder,  or  from  prolonged 
exertion  with  the  arm  raised.  The  serratus  being  i)aralysed,  the 
patient  complains  of  diminished  power  of  elevating  the  arm 
above  the  shoulder,  and  on  examination  the  vertebral  border  of 
the  scapula  is  found  to  project  from  the  thorax,  especially  when 
the  arms  are  stretched  out  in  front  (Fig.  2-59).  The  arm 
iimst  be  rested  and  su[)ported  in  a  sling  so  adjusted  as  slightly 
to  raise  the  shoulder,  and  the  functions  of  the  nerve  and  muscle 
are  promoted  by  massage  and  electricity. 

The  mpra-mi.pidar  nerve  may  be  paralysed  as  a  result  of 
nijuries  to  the  shoulder.  The  supra-  and  infra-spinatus  muscles 
are  paralysed  and  wasted,  the  spine  of  the  scapula  becomes 
unduly  prominent,  and  there  is  some  impairment  in  the  power 
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of  raising  the  arm,  and  of  the  liner  movements  in  writing  or 
sewing  (Thorburn). 

The  circumflex-  nerve  is  frequently  damaged  in  injuries  in 
the  region  of  the  shoulder.  The  deltoid  muscle  is  paralysed 
and  wastes  rapidly,  and  the  arm  cannot  be  raised  to  the  hori- 
zontal position.  The  suh-sccqndar  nerves  may  be  injured  at  the 
same  time,  leading  to  paralysis  of  the  muscles  supplied  by  them. 
Bilateral  paralysis  of  the  deltoid  has  followed  sleeping  with  the 
arms  raised  and  the  hands  clasped  behind  the  head. 

Musculo-Spiral  Nerve. — In  virtue  of  its  anatomical  relation- 
ships this  trunk  is  more 
exposed  to  injury  than  any 
other  nerve  in  the  body. 
It  is  frequently  compressed 
against  the  humerus  in 
sleeping  with  the  arm  rest- 
ing on  the  back  of  a  chair, 
especially  in  the  deep  sleep 
of  alcoholic  intoxication 
(drunkard's  palsy).  It 
may  be  pressed  upon  by  a 
crutch  in  the  axilla,  by 
the  dislocated  head  of  the 
humerus,  and  by  violent 
squeezing  of  the  upper 
arm,  as  when  an  elastic 
tourniquet  is  applied  too 

„  _      ,,r-,^  ,f,        tightly.    The  most  serious 

Fig.  60. — Drop-Wrist  from  Musoulo-Sinral     °i  ^  ■   •     •  <• 

Paralysis,  tl,e  result  of  ^vound  of  '"^^^  permanent  injuries  of 
upper  arm.  the  nerve   are  associated 

Avith  fractures  of  the 
humerus,  especially  those  from  direct  violence  attended  with 
comminution.  The  nerve  may  be  crushed  or  torn  by  one  of  the 
fragments  at  the  time  of  the  injury,  or  at  a  later  period  may  be 
com])ressed  by  callus. 

Clinical  Features. — It  is  impossible  to  tell  clinically  whetlier 
the  nerve  is  torn  across  or  merely  compressed.  The  patient 
often  complains  of  numbness  and  of  tingling  in  the  distribution 
of  the  radial  nerve,  but  ani\3sthesia  is  usually  slight  or  absent, 
■which  may  be  explained  by  the  fact  that  the  radial  side  of  the 
hand  is  occasionally  innervated  by  the  median  nerve  (Kennedy). 

The  motor  symptoms  predominate,  the  muscles  affected 
being  the  extensors  of  the  wrist  and  fingers,  and  the  supinators. 
If  the  lesion  is  high  up,  as  it  is,  for  example,  in  crutch  paral3\si.s. 
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tlie  triceps  and  anconeus  may  also  suffer.  There  is  a  character- 
istic "  drop-wrist " ;  the  wrist  is  flexed  and  prouated,  and  the 
patient  is  unable  to  dorsiflex  the  wrist  or  fingers  (Fig.  60).  If 
the  hand  and  proximal  phalanges  are  supported,  the  second  and 
third  phalanges  may  be  partially  extended  by  the  interossei  and 
luiubricals.  There  is  also  considerable  impairment  of  power  in 
the  muscles  which  antagonise  those  that  are  paralysed,  so  that 
the  gra.sp  of  the  hand  is  very  feeble,  and  the  patient  almost 
loses  the  use  of  it. 

Treatment. — The  slighter  forms  of  injury  by  compression 
recover  under  massage,  douching,  and  electricity.  In  the  more 
severe  forms  associated  mth  fracture  of  the  humerus,  and 
attended  with  the  reaction  of  degeneration,  it  is  necessary  to 
cut  down  upon  the  nerve  and  free  it  from  the  pressure  of  a 
fragment  of  bone  or  from  callus  or  adhesions.  If  the  nerve  is 
torn  across,  the  ends  must  be  sutured,  and  if  there  is  a  wide 
gap  between  them  it  may  be  necessary  to  resect  a  portion  of  the 
humerus  to  obtain  apposition.  If  the  central  end  cannot  be 
found  or  if  the  gap  is  very  great,  the  peripheral  end  may  be 
grafted  into  the  median  nerve. 

Finally,  in  cases  where  the  paralysis  is  permanent  and  in- 
curable, the  disability  may  be  relieved  by  the  transp)lantation 
of  tendons.  The  healthy  flexor  carpi  ulnaris  is  divided,  its 
central  end  drawn  underneath  the  extensor  of  the  .same  name, 
and  grafted  into  the  common  extensor  of  the  fingers.  Similarly 
the  flexor  carpi  radialis  may  be  divided  and  drawn  beneath  the 
first  two  extensors  of  the  thumb,  and  grafted  into  the  tendon  of 
the  extensor  longus  pollicis.  After  this  procedure  the  patient 
may  recover  the  use  of  the  thumb  and  fingers.  The  extensors 
of  the  wrist  may  be  shortened,  so  as  to  place  the  hand  in  the 
position  of  dorsal  Hexion,  and  thus  improve  the  attitude  and 
grasp  of  the  hand. 

The,  radinl  neme  sutt'ers  in  lesions  of  the  musculo  s])iral  of 
wliich  it  is  a  branch,  and  is  itself  liable  to  be  divided  in  cuts 
al)out  the  wrist.  It  is  jjureiy  sensory  in  function,  and  is 
distributed  to  that  portion  of  the  back  of  the  hand  and  fingers 
lying  to  the  radial  side  of  the  middle  line  of  the  ring  finger,  with 
tlie  exception  of  the  terminal  portion  of  these  digits  which  are 
supplied  liy  the  median  nerve. 

The  median  neri'e  may  be  contused,  coni]ii'essed,  or  di\  id(Hl  in 
the  Tqiper  arm  or  at  the  bend  of  the  c11k)W.  It  is,  however,  more; 
I requently  divided  in  wounds  immediately  above  the  wrist.  In 
tlie  forearm  it  su]t|»]ios  the  pronators,  the  flexors  of  the  wrist 
and  tingcrs  (excepting  the  flexor  carpi  ulnaris  and  the  ulnar  lialf 
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of  the  flexor  profundus),  and  the  Hexor  lougus  poUicis.  lu  the 
hand  it  supplies  tlie  opponens,  the  abductor  and  the  outer  head 
of  the  short  flexor  of  the  thumb,  and  the  two  radial  lumbricals, 
so  that  wherever  the  nerve  is  injured  these  muscles  are  apt  to 
be  aifected.  The  thumb  remains  in  an  extended  and  abducted 
position  and  cannot  be  opposed  to  the  tips  of  the  fingers,  and 
there  is  wasting  of  the  ball  of  the  thumb.  In  those  cases  in 
which  the  nerve  is  injured  above  the  origin  of  the  branches  to 
the  muscles  in  the  forearm,  the  hand  cannot  be  pronated,  and 
the  wrist  cannot  be  flexed  except  to  the  ulnar  side.  The  patient 
is  unable  to  flex  the  second  phalanges  on  the  first  or  to  flex  the 
distal  phalanx  of  the  index  and  middle  fingers.  He  can,  however, 
flex  at  the  knuckles  by  the  action  of  the  interossei.  The  extent 
of  the  anesthesia  is  variable  ;  it  may  or  may  not  correspond  to 
the  normal  distribution  of  the  nerve  to  the  radial  side  of  the 


KiG.  61. — •Claw-hand  following  Division  of  Ulnar  Nerve  above  Wrist. 

palm,  the  palmar  aspect  of  the  radial  three  and  a  half  fingers, 
and  the  dorsal  aspect  of  the  last  })halanx  of  the  same  fingers. 
The  skin  of  the  finger  tips  and  the  nails  may  sufler  from  trophic 
changes  (Fig.  13). 

The  Ulnar  Nerve. — The  most  common  injury  of  this  nerve  is 
its  division  in  accidental  wounds  just  above  the  wrist.  In  the 
ujiper  arm  it  may  be  contused,  along  with  the  nuisculo-si)iral,  in 
crutch  paralysis.  In  the  groove  behind  tlie  elbow  it  may  be 
contused  by  a  blow,  or  compressed  or  torn  in  fractures  of  the 
internal  condyle  of  the  luimerus,  or  it  may  be  divided  in  excising 
the  joint. 

In  tlie  forearm  it  supplies  the  flexor  carpi  uluaris  and  tlie 
ulnar  half  of  the  flexor  profundus  digitorum  ;  and  in  the  hand, 
the  short  muscles  of  the  little  finger,  tlie  interossei,  the  two  ulnar 
lumbricals,  the  adductor,  and  inner  lioad  of  the  flexor  brevis 
poUicis. 

When  divided  just  above  the  wrist,  owing  to  the  resulting 
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])aralysi.s  of  the  interossei  and  inner  luuibiicala,  the  fingers 
cannot  be  Hexed  at  the  metacarpo-phalangeal  joints  or  extended 
at  the  inter-phahmgeal  joints,  the  disability  chieHy  affecting  the 
ring  and  little  fingers.  The  fingers  can  neither  be  adducted  nor 
abchicted,  and  the  interosseous  spaces  are  hollowed  out  from 
wasting  of  the  interossei.  There  is  loss  of  adduction  of  the 
thumb,  and  of  abduction  of  the  little  linger,  which  can  no  longer 
be  opposed  to  the  thumb.  There  is  wasting  of  the  hypothenar, 
and  of  the  ulnar  portion  of  the  thenar  eminence.  In  time  the 
contraction  of  the  opponents  of  tlie  paralysed  interossei  produces 
over-extension  of  the  first  phalanges  and  flexion  of  the  others, 
so  that  a  "  claw  hand "  or  main  en  griffe  develops,  the  claw 
attitude  chiefly  aft'ecting  the  ring  and  little  fingers  (Fig.  61). 
The  skin  and  nails  of  the  ring  and  little  fingers  often  present 
troi)hic  changes. 

When  the  nerve  is  injured  above  the  origin  of  the  branches 
to  the  muscles  in  the  forearm,  the  hand  when  flexed  deviates  to 
the  radial  side,  and  in  time  this  deviation  becomes  permanent, 
and  the  grasp  of  the  hand  is  weakened,  especially  in  thp  I'ing 
and  little  fingers. 

The  extent  of  anaesthesia  is  variable.  When  the  nerve  is 
divided  above  the  origin  of  the  palmar  cutaneous  branch,  the 
palmar  aspect  of  the  ulnar  side  of  the  wrist  and  hand  is  antes- 
thetie,  as  well  as  the  dorsum  of  the  hand  and  both  a.spects  of  the 
little  and  of  one  half  of  the  ring  finger. 

The  extei'nal  2)opliteal  nerve  is  most  exposed  to  injury  ^\•herc 
it  winds  round  the  neck  of  the  fibula.  It  may  be  compressed  by 
a  tight  bandage  or  tourniquet,  or  it  may  be  bruised  or  torn  in 
fractures  of  the  upper  end  of  the  bone.  It  has  been  divided  in 
accidental  wounds  — by  a  scythe,  for  example — and  in  performing 
sulicutaneous  tenotomy  of  the  biceps  tendon.  Cases  have  been 
observed  of  paralysis  of  the  nerve  as  a  result  of  i)rolonged  acute 
Hexion  of  the  knee  in  certain  f^ccupations. 

When  the  nerve  is  paralysed  the  most  obvious  result  is 
"drop-foot."  The  patient  is  unable  to  dorsifiex  the  foot  and 
cannot  lift  his  toes  off  the  ground,  so  that  in  walking  he  is 
obliged  to  throw  or  jerk  the  foot  forwards  and  outwards.  Anies- 
thesia  is  absent  or  very  limited.  In  course  of  time  the  foot 
becomes  markedly  inverted  and  the  toes  are  pointed — pes  eciuino- 
varus — and  trophic  sores  are  liable  to  form. 

The  internal  popliteal  nerve,  from  its  anatomical  situation,  is 
but  rarely  injured. 

The  sciatic  nerve  also  is  little  exposed  to  injury.  When  it  is 
compressed,  as  by  sitting  on  a  fence,  there  is  tingling  and 
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powerlessness  in  the  limb  as  a  whole,  but  these  phenomena  are 
usually  evanescent.  This  is  commonly  known  as  sleeping  of  the 
limb.  The  most  important  surgical  lesion  of  the  nerve  trunk  is 
when  a  portion  of  it  has  been  resected  in  removing  a  tumour. 
Although  the  limb  is  at  first  quite  powerless,  the  patient  usually 
recovers  sufficiently  to  be  able  to  walk  without  a  support. 
The  chief  cUnical  feature  is  "drop-foot."  Although  the  ham- 
strings are  paralysed,  the  knee  can  still  be  flexed  by  the  sartorius 
and  gracilis.  The  foot  is  usually  cold  and  bluish,  and  may 
present  trophic  sores.  The  skin  is  anjEsthetic  except  in  the 
distribution  of  the  long  saphenous  nerve. 

Tlie  anterior  crural  and  obturator  nerves  are  so  rarely  injured 
that  they  do  not  merit  separate  consideration. 


NEURALGIA. 

The  term  neuralgia  is  applied  clinically  to  any  jjain  which 
follows  the  course  of  a  particular  nerve  and  its  branches,  and 
which  is  not  referable  to  any  definite  lesion  of  the  nerve,  or  to 
any  other  discoverable  cause.  This  term  should  not  be  applied 
to  pain  which  results  from  pressure  on  a  nerve  by  a  tumour,  a 
mass  of  callus,  an  aneurysm,  or  by  any  similar  gross  lesion. 
We  shall  only  consider  here  those  forms  of  neuralgia  which  are 
amenable  to  surgical  treatment. 

Brachial  Netiralgia. — One  or  more  of  the  roots  or  branches 
of  the  brachial  plexus  may  be  the  seat  of  pain  which  is  due  to 
a  localised  neuritis.  In  some  cases  no  cause  of  the  neuralgia 
is  discoverable.  The  region  of  the  root  of  the  neck  should  be 
carefully  examined  to  exclude  the  pressure  of  a  cervical  rib,  a 
tumour,  or  an  ancurj'sm  as  a  cause  of  the  pain.  The  pain  is 
definitely  located  in  the  distribution  of  one  of  the  branches  or 
nerve  roots,  is  often  intermittent,  and  is  usually  associated  with 
tingling  and  disturbance  of  tactile  sensation.  When  medical 
treatment  fails,  recourse  may  be  had  to  operative  measures. 
The  affected  cords  are  exposed  and  stretched  in  the  posterior 
triangle  of  the  neck  through  an  incision  extending  from  the 
outer  border  of  the  sterno-mastoid,  commencing  at  the  junction 
of  its  middle  and  lower  thirds,  i)assing  outwards  and  dowuM'ards 
to  the  junction  of  the  outer  and  middle  thirds  of  the  clavicle. 
If  this  operation  fails  to  give  relief,  the  posterior  roots  of  the 
nerves  may  be  resected  within  the  spinal  canal. 

Neuralgia  of  the  great  matic  nerve — sciatica — is  the  most 
common  form  of  neuralgia  met  with  in  surgical  practice. 
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A  definite  cause  of  tlie  pain  is  rarely  ascertainable.  Tlie 
condition  is  chiefly  met  with  in  adnlts  of  gouty  or  rheumatic 
tendencies  who  suffer  from  indigestion,  coustij^ation,  and  oxaluria 
— in  fact,  in  the  same  tyjDe  of  patients  who  are  liable  to  lumbago  ; 
and  the  two  affections  are  frequently  associated  in  the  same 
individual.  In  hospital  practice  it  is  commonly  met  with  in 
coal-miners  and  others  who  assume  a  squatting  position  at  work. 
The  actual  onset  of  the  pain  may  follow  exposure  to  cold  and 
wet,  especially  in  those  who  do  not  take  regular  exercise.  Any 
error  of  diet  or  excessive  indulgence  in  beer  or  wine  may 
contribute  to  its  development. 

The  essential  symptom  is  pain  along  the  course  of  the  nerve 
in  the  buttock,  thigh,  and  leg.  It  may  be  comparatively  slight, 
or  may  be  so  severe  as  to  prevent  sleep.  It  is  usually  aggravated 
by  movement,  so  that  the  patient  walks  lame  or  is  obliged  to 
lie  up.  It  is  aggravated,  also,  by  any  movement  which  tends  to 
put  the  nerve  on  the  stretch,  as  in  bending  down  to  put  on  the 
shoes,  such  movements  also  causing  tingling  down  the  nerve, 
and  sometimes  numbness  in  the  foot.  This  may  be  demon- 
strated by  flexing  the  thigh  on  the  abdomen  with  the  knee 
extended.  There  is  no  pain  if  the  same  manoeuvre  is  repeated 
with  the  knee  flexed.  The  nerve  is  sensitive  to  pressure,  the 
most  tender  points  being  its  emergence  from  the  sacro-sciatic 
foramen,  the  hollow  between  the  trochanter  and  the  ischial 
tuberosity,  and  where  the  external  popliteal  nerve  winds  round 
the  neck  of  the  fibula.  The  muscles  of  the  thigh  are  often  weak 
and  wasted. 

The  clinical  features  vary  a  good  deal  in  different  cases,  but 
the  affection  is  often  very  obstinate,  and  may  last  for  many  weeks 
or  even  months. 

D  lacjnosis. — Pain  referred  along  the  course  of  the  sciatic 
nerve  is  a  common  symptom  of  tumours  of  the  uterus,  the 
rectum,  or  the  pelvic  bones.  It  may  also  result  from  the 
pressure  of  an  abscess  or  an  aneurysm  either  inside  the  pelvis  or 
m  the  buttock,  and  is  sometimes  associated  with  organic  disease 
of  the  spinal  cord,  such  as  tabes.  Sciatica  may  also  be  mistaken 
for  disease  in  the  hip  or  sacro-iliac  joints,  especially  tuberculous 
disease  and  arthritis  deformans.  It  is  necessary,  therefore,  to 
exclude  such  conditions  before  arriving  at  a  diagnosis  of  sciatica. 
A  digital  examination  of  the  rectum  ov  vagina  is  often  of  great 
value  in  excluding  intra-pelvic  tumours. 

Trmtment  is  both  general  and  local.  Any  constitutional 
tendency,  such  as  gout  or  rheumatism,  itnist  be  counteracted, 
and    indigestion,    oxaluria,    and    constipation    must  receive 
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appropriate  treatment.  When  the  j^ain  is  severe  the  i»atient  is 
confined  to  bed  and  treated  by  internal  remedies,  and  by 
external  applications,  such  as  fly-blisters  or  belladonna  liniment. 
In  the  less  severe  cases  the  patient  should  be  encouraged  to 
move  about  and  take  regular  exercise.  Great  benefit  usually 
results  from  bathing,  douching,  and  massage,  and  from  repeated 
gentle  stretching  of  the  nerve.  This  may  be  carried  out  by 
passive  movements  of  the  limb — the  hip  being  flexed  while  the 
knee  is  kept  extended  ;  and  by  active  movements —  the  patient 
flexing  the  limb  at  the  hip  while  the  leg  is  extended  on  the 
thigh.  These  exercises,  which  may  be  preceded  by  massage,  are 
pi-actised  night  and  morning,  and  should  be  practised  syste- 
matically by  those  who  are  liable  to  sciatica. 

In  obstinate  and  severe  cases  the  nerve  may  he  needled,  or  it 
may  be  forcib/.y  stretched.  Needling  or  acupuncture  of  the 
sciatic  consists  in  piercing  the  nerve  at  intervals  in  the  buttock 
and  down  the  back  of  the  thigh  with  long  steel  needles.  Six  or 
eight  needles  may  be  inserted  and  left  in  position  for  from 
fifteen  to  thirty  minutes.  The  nerve  may  be  stretched  under 
anaisthesia  by  placing  the  patient  on  his  back  with  the  hip 
flexed  to  a  right  angle,  and  then  gradually  extending  the  knee 
until  it  is  in  a  straight  line  with  the  thigh  (Billroth).  A  more 
effectual  method  is  to  expose  the  nerve  through  an  incision  at 
the  fold  of  the  buttock,  and  forcibly  pull  upon  it.  Crawford 
Renton  has  pointed  out  that  this  operation  is  most  success- 
ful when  the  nerve  is  involved  in  adhesions.  The  general 
regimen  already  described  is  also  carried  out  during  the  after 
treatment. 

Trigeminal  Neuralgia.  —  A  severe  form  of  epileptiform 
neuralgia  occurs  in  one  or  more  branches  of  the  flfth  nerve,  and 
is  one  of  the  most  painful  affections  with  which  we  have  to  deal. 
iSo  far  as  its  pathology  is  known,  it  is  believed  to  be  of  the 
nature  of  a  neuritis  associated  with  degenerative  changes  in  the 
Gasserian  ganglion.  It  is  met  with  in  adults  and  develops  with- 
out apparent  cause  ;  it  is  fortunately  very  rare.  The  pain,  which 
occurs  in  paroxysms,  is  at  first  of  moderate  severity,  but  gradually 
becomes  agonising.  In  tlie  early  stages  the  paroxysms  occur  at 
wide  intervals,  but  later  they  recur  with  .such  frequency  as  to 
be  almost  continuous.  They  are  usually  excited'  by  some 
trivial  cause,  such  as  opening  the  jaws  in  eating  or  si)eaking, 
touching  the  face  as  iu  washing,  or  by  exposure  to  a  draught 
of  cold  air.  Between  the  paroxysms  the  j^atient  is  free  from 
pain,  but  is  in  constant  terror  of  its  return,  and  the  face  wears 
an  expression  of  extreme  suft'ering  and  anxiety.    When  the 
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paroxysm  is  accompanied  by  twitching  oC  the  facial  muscles  it 
is  called  sjxDitnodic  tic. 

The  skin  of  the  aifected  area  may  be  glazed  and  red,  or 
may  be  pale  and  moist  with  inspissated  sweat,  the  patient  not 
tlaring  to  touch  it. 

There  is  excessive  tenderness  at  the  points  of  emergence  of 
the  difterent  branches  of  the  fifth  nerve  on  the  face,  and  pressure 
over  one  or  other  of  these  points  may  excite  a  paroxysm  of  pain. 
The  affection  is  but  little  amenable  to  the  remedies  employed  in 
the  treatment  of  other  forms  of  neuralgia,  and  is  only  relieved, 
as  a  rule,  by  large  doses  of  niorphin  or  chloral.  In  typical 
cases  the  patient  is  unable  to  take  any  active  part  in  life.  The 
attempt  to  eat  is  attended  with  such  severe  pain  that  he  avoids 
taking  food,  and  he  only  obtains  sleep  by  the  use  of  hypnotics. 
In  some  cases  the  suffering  is  so  great  that  the  patient  is  often 
on  the  verge  of  suicide. 

Diagnosis. — There  is  seldom  any  difficulty  in  recognising  the 
disease.  It  is  important,  however,  to  exclude  the  hysterical 
form  of  neuralgia,  which  is  characterised  by  its  occurrence 
earlier  in  life,  by  the  pain  varying  in  situation,  being  frecjuently 
bilateral,  and  being  more  often  constant  than  paroxysmal. 

Treatment. — Before  having  recourse  to  the  measures  described 
lielow,  it  is  necessary  to  give  a  thorough  trial  to  such  drugs 
as  arsenic,  quinine,  and  strychnine,  and  to  employ  the  other 
medical  measures  used  in  the  treatment  of  neuralgia. 

Tlw  Injection  of  Osmic  Acid  into  the  Nerve. — Although  the 
results  of  this  procedure  are  uncertain,  it  may  be  had  recourse 
to  when  operative  interference  is  contra-indicated.  Five  to  ten 
minims  of  a  1  per  cent,  solution  are  injected  into  the  nerve 
and  its  vicinity  by  means  of  an  ordinary  hypodermic  syringe. 
The  injection  is  immediately  followed  liy  very  severe  pain, 
redness,  and  swelling,  but  after  this  subsides  there  may  be  no 
return  of  the  neuralgia. 

Operfitive  Trentment. — This  consists  in  the  removal  of  the 
affected  nerve  or  nerves  as  completely  as  p)Ossible,  either  by 
resection  of  the  nerve — neurectomy ;  or  by  a  combination  of 
resection  with  twisting  or  tearing  of  tin;  nerve  from  its  centi-al 
connections — amdsion.  These  procedures  are  fairly  successfnl 
when  the  pain  is  limited  to  one  or  more  branches  of  one  of  the 
nuiin  divisions  of  the  fifth  nerve. 

The  supra-orbital  and  siqn'a-trochlear  l)ranches  of  tlie  first 
division  may  be  resected  through  an  incision  made  in  the  line  of 
the  eyebrow. 

The  ivfra-oi'hital  continuation  of  the  second  division  may  be 
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resected  by  au  operation  in  which  the  incision  is  made  over  the 
infra-orbital  foramen  and  the  nerve  is  traced  back  along  the  canal 
in  the  floor  of  the  orbit ;  or  the  main  trunk  may  l.)e  removed 
at  its  emergence  from  the  foramen  rotundum  along  with  Meckel's 
ganglion  by  resecting  and  temporarily  displacing  the  malar  bone. 

The  inferior  dental  is  the  branch  of  the  third  division  most 
frequently  affected.  It  may  be  exposed  before  it  enters  the 
bone  by  trephining  the  ascending  ramus  of  the  lower  jaw 
opposite  the  last  molar  tooth,  or  below,  by  cutting  down  on  the 
nerve  as  it  emerges  from  the  mental  foramen ;  the  intervening 
portion  is  then  pulled  out  from  the  inferior  dental  canal.  The 
lingiLal  nerve  is  also  exposed  lying  in  front  of  the  inferior  dental 
when  the  ascending  ramus  of  the  lower  jaAv  is  trephined.  The 
auriculo-temjmul  branch  is  exposed  by  a  vertical  incision 
crossing  the  zygoma  immediately  in  front  of  the  ear.  The  entire 
trunk  of  the  third  division  may  be  exposed  at  the  foramen  ovale 
by  an  oi^eration  in  which  the  zygoma  and  the  masseter  muscle 
are  displaced  downwards,  the  temporal  muscle  and  coronoid 
process  upwards,  and  the  lingual  and  inferior  dental  branches 
are  then  traced  upwards  until  the  main  trunk  is  reached  at  its 
emergence  from  the  skull. 

When  the  neuralgia  involves  branches  of  two  or  of  all  three 
divisions,  or  where  it  has  recurred  after  temporary  relief  follo\ving 
resection  of  individual  branches,  the  removal  of  the  Gasserian 
ganglion.,  along  with  the  main  trunks  of  the  second  and  third 
divisions,  should  be  considered.  This  is  usually  carried  out  by 
what  is  known  as  the  Krause-Hartley  operation,  which  consists 
in  making  a  large  opening  into  the  skull  in  the  temporal  region, 
stripping  up  the  dura,  and  raising  the  temporo-sphenoidal  lobe 
of  the  brain  from  the  middle  fossa  of  the  skull  until  the  ganglion 
is  exposed  lying  on  the  upper  aspect  of  the  petrous  temporal  bone. 

The  operation  is  a  difficult  and  serious  one,  but  the  results 
are  most  gratifying  so  far  as  the  cure  of  the  neuralgia  is  con- 
cerned. Krause  reports  twenty-seven  cases  with  three  deaths. 
There  is  little  or  no  disability  from  the  unilateral  paralysis  of  the 
muscles  of  mastication  ;  but  on  account  of  the  insensitiveness 
of  the  cornea,  the  eye  must  be  carefully  protected  from  irritation, 
especially  during  the  first  month  or  two  after  the  operation. 

In  cases  in  which  the  removal  of  the  Gasserian  ganglion  is 
contra-indicated,  it  may  be  worth  while  to  consider  the  question 
of  excisitig  the  superior  ganglion  of  the  cervical  si/>npathetic. 
The  resulting  vasomotor  disturbance  may  lead  to  the  dis- 
ajjpearance  of  the  neuralgia,  although  this  result  may  be  delayed 
for  several  months,  and  cannot  be  relied  upon. 


CHAPTER  XVII. 


THE  SKIN  AND  SUBCUTANEOUS  TISSUE. 

Structure  of  skin  —  Blisters  — •  Oallvsilies —  Corns  —  Chilblains  — Boils — 
Carbuncle — Abscess — Veldt  sores — Tuberculosis  of  skin  :  Inoculation 
tubercle — Lupus:  Varieties  —  Elephantiasis  :  Varieties — »Sebaceous 
cysts  or  wens — Moles — Horns — New  growths:  Fibroma;  Pajnlloma  ; 
Adenoma;  Epithelioma  ;  Rodent  cancer  ;  Melanotic  cancer  ;  Sarcoma 
— ■  Affections  of  Cicatrices  —  Varieties  of  scars  —  Keloid  — 
rMwioMj's— Affections  of  Nails. 

Structure  of  Skin. — The  skin  is  composed  of  two  layers,  a  superficial 
cellular  layer,  the  e}ndermis,  along  with  which  should  be  reckoned  the 
modified  depressions  of  epidermis  which  form  hair  follicles,  sebaceous 
and  sweat  glands.  The  epidermis  is  differentiated  from  without 
inwards  into  the  stratum  corneum  or  horny  layer,  the  stratum  lucidum 
or  clear  layer,  the  stratum  granulosum,  and  the  rete  Malpighii  or 
germinal  layer,  from  which  all  the  others  are  developed.  The  deeper 
layer  of  the  skin,  known  as  the  corium  or  true  skin,  consists  of  con- 
nective tissue,  in  which  ramify  the  blood-vessels,  lymphatics,  and  nerves. 
That  part  of  the  corium  immediately  adjoining  the  epidermis  is  known 
as  the  papillary  portion,  and  contains  the  terminal  loops  of  the  cutaneous 
blood-vessels  and  the  terminations  of  the  cutaneous  nerves.  The 
deeper  layer  of  the  true  akin  is  known  as  the  reticular  portion,  and  is 
largely  composed  of  adipose  tissue. 

Blisters  result  from  the  exudation  and  accumulation  of 
serous  fluid  beneath  the  horny  layer  of  the  epidermis.  The 
fluid  may  be  clear,  as  in  the  blister  of  a  recent  burn,  or  blood- 
stained, as  in  the  blisters  so  commonly  seen  in  relation  to  severe 
fractures  of  the  leg.  It  may  become  purulent  as  a  result 
of  the  entrance  of  pyogenic  organisms,  and  blisters  may  be  the 
starting-point  of  septic  lymphangitis,  cellulitis,  or  bubo. 

The  treatment  consists  in  disinfecting  the  skin,  puncturing 
the  blister,  and  evacuating  the  contents.  When  the  contents 
are  septic,  the  separated  horny  layer  must  be  cut  away  with 
scissors  in  order  to  allow  of  the  necessary  disinfection. 

Callosities  are  prominent,  indurated  masses  of  the  overgrown 
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horny  layer  of  tlie  epidermis  where  it  has  been  exposed  to 
prolonged  friction  and  pressure.  They  occur  on  the  fingers  and 
hand  as  a  result  of  certain  occupations  and  sj^orts,  but  are  most 
common  under  the  balls  of  the  toes  or  heel.  A  bursa  may  form 
beneath  the  callosity,  and  if  it  becomes  inflamed  may  cause 
considerable  suflfering. 

The  treatment  of  callosities  on  the  foot  consists  in  removing 
pressure  by  wearing  properly  fitting  boots  and  in  applying  a 
circular  pad  over  the  callosity.  In  addition,  after  soaking  in 
hot  water,  the  overgrown  horny  layer  may  be  pared  away  with 
a  knife,  and  the  part  painted  once  daily  with  a  saturated  solution 
of  .salicylic  acid  in  flexile  collodion. 

Corns. — A  corn  is  a  localised  overgrowth  of  the  horny  layer 
of  the  epidermis  which  grows  downwards,  pressing  upon  and 
displacing  the  sensitive  papillte  of  the  corium.  Corns  are  due 
to  the  prolonged  friction  and  pressure  of  ill-fitting  boots,  and 
are  chiefly  met  with  on  the  toes.  The  centi'al  downgrowth  or 
"  corn  "  is  usually  hard,  dry,  and  white ;  but  it  may  be  sodden 
from  moisture,  as  in  "  soft  corns  "  between  the  toes.  A  bursa 
may  form  beneath  the  corn,  and  if  inflamed  constitutes  one  form 
of  bunion.  When  suppuration  takes  place  in  relation  to  a  corn, 
it  is  very  painful  and  disabling,  and  may  prove  the  starting- 
point  of  lymphangitis.  The  suftering  which  attends  ordinary 
corns  varies  with  the  weather  and  climate. 

The  treatment  consists  in  the  wearing  of  properly  fitting  boots 
and  .stockings,  and  in  removing  the  corn.  This  is  done  after  the 
manner  of  chiropodists  by  digging  out  the  corn  by  suitably  shaped 
knives ;  a  more  radically  curative  procedure  is  to  excise,  under 
local  anaisthesia,  the  portion  of  skin  containing  the  corn  and 
the  underlying  bursa.  The  majority  of  so-called  corn  solvents 
consist  of  a  solution  of  salicylic  acid  in  collodion  ;  if  this  is 
painted  on  daily  the  epidermis  dies  and  is  thus  more  easily 
pared  away.  The  unskilful  paring  of  corns  on  the  toes  may 
determine  the  occurrence  of  .senile  gangrene  in  those  who  are 
predisposed  to  this  disease  by  atheromatous  arteries. 

Chilblain.  —  Chilblain  or  erythema  ]iernio  is  a  vascular 
disturbance  resulting  from  the  alternate  action  of  cold  and  heat 
on  the  distal  parts  of  the  body.  Chilblains  are  chiefly  met 
with  on  the  fingers  and  toes  in  children  and  ansemic  girls.  In 
the  mild  forms  there  is  a  sensation  of  burning  and  itching,  the 
part  rapidly  becomes  swollen,  of  a  dusky-red  colour,  and  the 
skin  tense  and  shiny.  In  more  severe  cases  the  burning  and 
itching  are  attended  with  pain,  and  the  skin  becomes  of  a 
violet  or  wine-red  colour.     There  is  a  third  degree,  clo.sely 
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approachiug  frost-bite,  in  which  the  skin  tends  to  blister  and 
give  way,  leaving  an  indolent  raw  surface  popularly  known  as  a 
"broken  chilblain." 

The  treatment  consists  in  improving  the  general  health  and 
the  circulation  by  brisk  open-air  exercise,  nourishing  food,  cod- 
liver  oil,  and  tonics.  Woollen  stockings  and  gloves  should  be 
worn  in  cold  weather,  and  sudden  changes  of  temperature 
avoided.  The  symptoms  may  be  relieved  by  ichthyol  ointment, 
glycerin  aiid  belladonna,  or  a  mixture  of  Venice  turpentine, 
castor  oil,  and  collodion  applied  on  lint  which  is  wapped  round 
the  toe.  To  broken  chilblains  balsam  of  Peru  or  resin  ointment 
spread  on  muslin  should  be  applied. 

Boils,  Carbuncles,  Abscesses  of  the  Skin,  —  These  result 
from  infection  with  the  staphylococcus  aureus,  which  penetrates 
the  orifices  of  the  ducts  of  the  skin  under  the  influence  of  friction 
and  pressure.  That  infection  may  take  place  in  this  way  is 
demonstrated  by  the  well-known  experiment  of  Garre,  who 
produced  a  crop  of  pustules  and  boils  on  his  own  forearm  liy 
rubbing  in  a  culture  of  the  yellow  staphylococcus. 

A  Boil  results  when  the  infection  is  located  in  a  hair  follicle 
or  sebaceous  gland.  A  hard,  painful,  conical  swelling  rapidly 
develops,  and  so  long  as  the  skin  retains  its  normal  aj^pearance 
the  term  "  blind  boil "  is  applied.  Usually,  however,  the  skin 
becomes  red,  and  after  a  time  bursts,  giving  exit  to  a  drop  or 
two  of  thick  i)us.  After  an  interval  of  from  six  to  ten  days  a 
soft  white  slough  is  discharged,  known  as  the  "  core "  of  the 
boil.  This  consists  of  the  necrosed  hair  follicle  and  sebaceous 
gland,  and  when  appropriately  stained  it  is  seen  to  swarm  with 
cocci.  After  the  separation  of  the  core  the  boil  heals,  leaving 
a  small  depressed  scar. 

Boils  are  most  frequently  met  with  on  the  back  of  the  neck 
and  on  the  buttocks,  and  on  other  parts  where  the  skin  is  coarse 
and  thick  and  is  much  exposed  to  friction  and  pressure.  The 
occurrence  of  a  number  or  a  succession  of  boils  is  due  to  a 
spread  of  the  original  infection,  the  jHis  cocci  from  the  original 
boil  infecting  adjacent  hair  follicles.  The  spread  of  boils  may 
be  unwittingly  promoted  by  the  u.se  of  a  domestic  poultice  or 
the  wearing  of  infected  underclothing. 

While  they  are  frcrpiently  met  with  in  debilitated  individuals, 
snch  as  those  suffering  from  diabetes  or  Bright's  disease,  they 
also  occur  in  those  who  enjoy  vigorous  health.  They  only 
prove  dangerous  to  life  when  occurring  in  diabetic  subjects. 
When  they  occur  on  the  face  there  is  a  greater  risk  of  lymphatic 
and  general  pyogenic  infection.    Boils  may  be  differentiated 
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from  syphilitic  lesions  of  the  skin  by  their  acute  onset  and 
jjrogress,  and  by  the  absence  of  other  evidence  of  syphilis  ;  and 
from  the  malignant  or  anthrax  pustule  by  the  absence  of  the 
central  black  slough  and  of  the  circumstances  which  usually 
favour  anthrax  infection. 

Treatment. — The  local  treatment  consists  in  relieving  the 
pain  of  the  boil  and  in  preventing  the  occurrence  of  others. 
The  skin  of  the  alfected  area  should  be  sterilised  as  if  for  an 
operation. 

A  blind  boil  should  be  covered  with  Unna's  mercury  and 

carbolic  plaster,  or  an  ointment 
containing  20  per  cent,  oleate  rif 
mercury  and  5  per  cent,  carbolic 
acid  should  be  rubbed  into  the 
skin  over  it.  Where  boils  tend 
to  recur  on  the  back  of  the  neck 
this  ointment  should  be  rubbed 
into  the  skin  every  second  night. 
In  boils  on  the  trunk  and  limbs, 
lysol  or  boracic  baths  are  of 
great  service  ;  the  underclothing 
should  be  frequently  changed, 
and  that  which  is  discarded 
should  be  disinfected. 

In  a  boil  which  i.s  going  on 
to  suppuration  the  question  of 
incision  arises.  As  in  other 
suppurative  lesions,  suffering  is 
relieved  and  repair  is  hastened 
by  a  timely  incision  and  evacua- 
tion of  the  pus.  The  core  is 
Fro.  62.-L.irgeCarlniuoleof  Back,  t^ieu  removed  with   the  sharp 

spoon,  and  the  wound  swabbed 

out  with  pure  carbolic  acid. 

On  the  other  hand,  warm  carbolic  fomentations  may  be' 
applied  until  the  boil  bursts  and  the  core  separates.  The 
further  treatment  consists  in  the  use  of  diluted  boracic  or  resin 
ointment.  Although  constitutional  treatment  has  no  direct 
curative  influence  on  boils,  any  impaired  condition  of  health 
should  be  corrected.  When  there  is  sugar  or  albumin  in  the 
urine  the  conditions  on  which  these  depend  must  receive 
appropriate  treatment. 

Carbuncle  is  a  spreading  inflammation  of  the  deeper  layers  of 
the  skin  attended  with  suppuration  and  sloughing  (Fig.  62). 
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It  may  be  looked  upon  as  a  number  of  boils  aggregated  together, 
and  it  commences  like  a  large  boil  with  a  densely  hard  base  and 
a  brownish-red  discoloration  of  the  skin.  A  carbuncle  is  usually 
about  the  size  of  a  crown  piece,  but  it  may  continue  to  enlarge 
until  it  attains  the  size  of  a  dinner  plate.  The  patient  is 
decidedly  run  down,  ill,  and  feverish,  and  the  pain  may  be  so 
severe  as  to  prevent  sleep.  As  time  goes  on  several  points  of 
suppuration  appear,  and  when  these  burst  there  result  a  number 
of  openings  in  the  skin  giving  it  a  cribriform  appearance  :  these 
openings  exude  pus.  The  different  openings  ultimately  fuse 
together  and  a  large  adherent  greyish-white  slough  is  exposed. 
The  separation  of  this  slough  is  a  tedious  process,  and  the  patient 
may  become  exhausted  by  pain,  discharge,  and  septic  absorption. 
When  the  slough  is  finally  thrown  off,  a  large  deep  gap  is  left 
which  takes  a  long  time  to  heal.  A  large  carbuncle  is  a  grave 
disease,  especially  in  a  weakly  individual,  and  in  one  suffering 
from  diabetes  or  chronic  alcoholism.  In  the  majority  of  cases 
the  patient  is  laid  aside  for  several  months.  It  is  most  common 
in  male  adults  over  forty  years  of  age,  and  is  usually  situated  on 
the  back  between  the  shoulders.  When  it  occurs  on  the  face  or 
anterior  part  of  the  neck  it  is  especially  dangerous,  because  of  the 
greater  risk  of  general  infection  and  septicaemia. 

A  carbuncle  is  to  be  diff"erentiated  from  a  syphilitic  gumma 
by  its  more  acute  })rogress  and  its  rapidly  destructive  qualities. 

Treatment. — Pain  is  to  be  relieved  by  full  doses  of  opium  or 
codein.  Opium  is  especially  indicated  where  sugar  is  present 
in  the  urine.  The  diet  should  l)e  liberal  and  easily  digested,  and 
alcoholic  and  other  stimulants  may  be  of  service  in  tiding  the 
patient  over  the  critical  period  of  the  disease.  Locally,  carbolic 
fomentations  are  employed  until  suppuration  commences.  If  the 
patient  is  able  to  stand  an  operation,  the  best  procedure  is  to 
excise  the  carbujicle,  cutting  all  round  it  and  down  to  the  deep 
fascia,  swaljbing  the  wound  with  pure  carbolic  acid,  and  packing 
with  gauze.  The  illness  is  thereby  much  shortened,  suffering  is 
reheved,  and  the  risk  of  extension  and  general  infection  abolished. 
When  the  resulting  wound  becomes  covered  with  healthy  granula- 
tions, it  may  be  covered  over  with  Thiersch  grafts. 

Where  excision  is  contra-indicated,  the  next  best  procedure 
IS  to  make  several  incisions  across  the  carbuncle  in  diff'erent 
directions  so  that  the  resulting  wound  jiresents  a  stellate- appear- 
ance ;  then  to  cut  away  the  undermined  skin,  remove  the  slough, 
and  rub  pure  carbolic  acid  into  all  the  exposed  tissues,  and  ])ack 
with  iodoform  gauze  or  worsted. 

In  very  feeble  individuals  tliese  oi)erations  are  inadmissible. 
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and  treatment  is  restricted  to  a^jplying  antiseptic  fomenta- 
tions, unless  the  pain  is  unbearable,  in  which  case  a  simple 
incision  under  chloride  of  ethyl  may  be  made  to  relieve  tension 
and  allow  of  discharge. 

Acute  Abscesses  of  the  Skin  and  Subcutaneous  Tissue  in 
Young  Children. — In  young  infants  abscesses  are  not  infrequently 
met  with  scattered  over  the  trunk  and  limbs,  and  are  probably 
the  result  of  infection  of  the  sebaceous  glands  from  dirty  under- 
clothing. The  abscesses  should  be  opened,  and  the  further 
spread  of  infection  prevented  by  thorough  cleansing  of  the  skin 
and  by  the  use  of  clean  under-linen.  Similar  abscesses  are  met 
■with  on  the  scalp  in  association  -with  eczema,  impetigo,  and 
pediculosis. 

Veldt  Sores. — These  have  become  well  known  o\ving  to  their 
prevalence  among  the  troops  during  the  recent  war  in  South 
Africa.  The  sore  usually  originates  in  an  abrasion  of  the 
epidermis,  such  as  a  sun  blister,  the  bite  of  an  insect,  or  a  small 
wound  or  scratch.  A  pustule  forms  and  bursts,  and  a  brownish- 
yellow  scab  forms  over  it.  When  this  is  removed  a  raw  surface 
or  ulcer  is  left  which  has  little  tendency  to  heal.  These  sores 
are  most  common  about  the  hands,  arms,  neck,  and  feet,  and  are 
most  apt  to  occur  in  those  who  have  had  no  opportunities  of 
washing,  and  who  have  lived  for  a  long  period  on  tinned  foods. 
The  appearance  of  a  number  of  white  scars  each  surrounded  by 
a  zone  of  pigmentation  is  commonly  observed  in  those  Avho  have 
suffered  from  veldt  sores. 

Tuberculosis  of  the  Skin. — Interest  chiefly  attaches  to  the 
primary  forms  of  tuberculosis  of  the  .skin  in  w^hich  the  bacilli 
usually  penetrate  from  without: , 

Inoculation  Tubercle. — The  appearances  vary  with  the 
conditions  under  which  the  inoculation  takes  place.  As  observed 
on  the  fingers  of  adults,  the  affection  takes  the  form  of  an 
indolent,  painless  swelling,  the  eijidermis  being  red  and  glazed 
or  warty  and  irregularly  fissured.  Sometimes  the  epidermis 
gives  way,  forming  an  ulcer  with  flabby  granulations.  The 
infection  very  rarely  spreads  to  the  lymphatics.  As  it  frequently 
occurs  in  pathologists  and  others  wlio  handle  dead  bodies,  it  is 
.sometimes  known  as  "anatomical  tubercle."  In  children  who 
run  about  barefooted  in  town.s,  tubercle  may  be  inoculated  into 
accidental  wounds  in  the  sole  or  about  the  toes,  and  although 
the  local  appearances  may  not  be  characteristic,  the  nature  of  the 
infection  is  revealed  by  its  tendency  to  spread  up  the  limb  along 
the  lymphatic  vessels,  giving  rise  to  enlargement,  abscesses,  and 
fungating  ulcers  in  relation  to  the  femoral  glands. 
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The  treatment  consists  in  excising  the  infected  sore  and  in 
covering  the  resulting  raw  surface  with  a  Thiersch  graft.  Where 
this  is  impracticable  the  infected  tissues  are  removed  with  the 
sharp  spoon. 

Tuberculous  Lupus. — This  is  an  extremely  chronic  affection 
of  the  skiu.  It  very  rarely  extends  to  the  lymphatic  glands,  and 
of  all  tuberculous  lesions  is  the  least  dangerous  to  life.  The 
commonest  form  of  lupus — lupus  vulgaris — usually  commences 
in  childhood  or  youth,  and  is  most  often  met  with  on  the  nose  or 
cheek.  The  early  and  typical  appearance  is  that  of  brownish- 
yellow  or  pink  nodules  in  the  skin,  about  the  size  of  a  hemp 
seed.  The  appearance  of  the  contents  of  these  nodules  has  been 
likened  by  Hutchinson  to  apple  jelly.  Their  characters  are  best 
studied  by  examining  them  through  a  lens  pressed  firmly  against 
the  skin.  Microscopical  examination  of  the  skin  shows  the 
apple-jelly  material  to  consist  of  aggregations  of  epithelioid  and 
giant  cells  over  which  the  epidermis  is  stretched  and  thinned. 
Tubercle  bacilli  are  scanty  and  difficult  to  stain.  The  original 
nodules  tend  to  fuse  together,  while  fresh  ones  are  formed  at  the 
margins.  "  The  epidermis,  as  a  result  of  surface  irritation  in 
which  pus  organisms  play  a  prominent  part,  becomes  the  seat  of 
a  catarrhal  process  attended  with  a  discharge  of  pus  which  dries 
up,  forming  yellowish-brown  crusts  or  scabs,  and  the  apple-jelly 
nodules  are  thereby  concealed  ;  when  the  scabs  are  removed 
what  looks  like  a  raw  surface  covered  with  pale  granulation 
tissue  is  exposed  "  (Norman  Walker).  Healing  freciuently  occurs 
in  the  centre  of  the  affected  area  while  the  disease  is  extending 
at  the  margins. 

When  there  is  actual  destruction  of  tissue  and  ulceration — the 
so-called  "lupus  exedens"  or  "ulcerans" — healing  is  attended 
with  cicatricial  contraction,  which  may  cause  unsightly  deformity. 
When  the  cheek  is  afiected  the  lower  eyelid  may  be  drawn  down 
and  everted ;  when  the  lips  are  aflfected  the  mouth  may  be 
distorted  or  seriously  diminished  in  size.  When  the  nose  is 
affected,  Ijoth  the  skin  and  mucous  surfaces  arc  usually  involved, 
and  the  nasal  orifices  may  be  narrowed  or  even  obliterated. 
Sometimes  the  entire  soft  parts,  including  the  cartilages,  are 
destroyed,  leaving  only  the  bones  covered  l)y  tightly  stretched 
scar  tissue. 

The  disease  progresses  very  slowly,  healing  in  some  places  and 
spreading  at  others.  The  patient  complains  of  a  burning  sensa- 
tion, but  of  very  little  pain,  and  is  chiefly  concerned  about  the 
disfigurement.  Nothing  is  more  characteristic  of  lupus  tiian  the 
appearance  of  fresh  nodules  in  [larts  which  have  ah'eady  healed. 
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In  the  course  of  years  large  tracts  of  the  face  and  neck  may 
become  affected.  From  the  lips  it  may  spread  on  to  the  gum 
and  palate,  giving  to  the  mucous  membrane  the  appearance  of 
a  raised,  bright-red,  papillary  or  villous  surface.  The  teeth  may 
become  loose  and  fall  out  when  the  disease  affects  the  gums. 

On  parts  of  the  body  other  than  the  face  the  disease  is  even 
more  chronic,  and  is  often  attended  with  a  considerable  produc- 
tion of  dense  fibrous  tissue — the  so-called  fihroid  lupus ;  there 
are  very  few  tubercle  nodules,  and  the  disease  has  little  tendency 
to  spread  or  to  destroy  parts.  Sometimes  it  is  attended  mth  a 
warty  thickening  of  the  epidermis — lujms  verrucosus.  In  the 
fingers  and  toes  it  may  be  attended  with  progressive  destruction 
of  tissue  like  that  observed  in  certain  forms  of  leprosy,  and  from 
the  resulting  loss  of  portions  of  the  digits  it  has  been  called 
hbpus  miUilans.  In  the  lower  extremity  a  remarkable  form  of 
the  disease  is  sometimes  met  with  to  which  the  term  lupus 
elepha7itiasis  has  been  applied.  It  usually  commences  as  an 
ordinary  lupus  of  the  toes  or  dorsum  of  the  foot,  from  which 
the  tuberculous  infection  spreads  to  the  lymphatic  vessels,  and 
the  limb  as  a  whole  becomes  enormously  swollen  and  unshapely 
(Fig.  65). 

Finally,  a  long-standing  lupus,  especially  on  the  cheek,  may 
become  the  seat  of  epithelioma,  usually  of  the  exuberant  or  cauli- 
flower type,  which  presents  little  tendency  to  infect  the  lymphatics. 

The  diagnosis  of  lupus  is  founded  on  the  recognition  of  the 
apple-jelly  nodules,  on  the  chronic  progress  and  long  duration, 
and  the  central  scarring  wth  peripheral  extension  of  the  disease. 
On  the  face  it  is  most  liable  to  be  confused  with  sj'philis  and 
with  rodent  cancer.  The  syphilitic  lesion  belongs  to  the  tertiary 
period,  and  although  presenting  a  superficial  resemblance  to 
tuberculosis  its  progress  is  much  more  rapid,  so  that  ^^'ithin  a  few  ' 
months  it  may  involve  an  area  of  skin  as  wide  as  would  be 
affected  by  lupus  in  as  many  years.  Further,  it  readily  yields  to 
anti-syphilitic  treatment.  In  the  rare  cases  of  tertiary  syphilis 
in  which  the  nose  is  destroyed  it  will  be  noticed  that  the  bones 
have  suffered  most,  whereas  in  lupus  the  destruction  of  tissue 
chiefiy  involves  the  soft  parts  of  the  tip  of  the  nose. 

Rodent  cancer  is  very  liable  to  be  mistaken  for  lupus,  because 
it  may  affect  the  same  parts  of  the  face,  it  is  equally  chronic,  and 
may  partially  heal.  It  begins  later  in  life,  however,  the  margin 
of  the  ulcer  is  more  sharply  defined,  and  often  presents  a  "  rolled  " 
appearance  (Figs.  07  and  68). 

The  treatment  of  lupus  varies  with  its  situation,  its  extent, 
and  the  stage  at  which  it  is  met.     Although  general  treat- 
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raent  is  called  for,  in  all  cases  it  is  rarely  curative,  and  local 
measures  are  required  to  eradicate  what  is  after  all  a  purely 
local  disease. 

Numerous  methods  are  employed  for  the  local  treatment  of 
lupus,  and  much  difi'erence  of  opinion  exists  as  to  the  relative 
merits  of  the  different  methods.  When  the  disease  is  confined 
to  a  very  limited  area  the  most  rapid  and  certain  cure  is  ob- 
tained by  excision.  The  whole  thickness  of  skin  is  removed 
throughout  and  beyond  the  area  affected ;  the  edges  of  the  gap 
are  brought  together  by  sutures,  or  the  raw  surface  is  covered 
with  a  Thiersch  graft.  On  the  covered  parts  of  the  body 
excision  may  be  employed,  even  when  the  disease  involves  an 
extensive  area. 

When  lupus  covers  a  wide  area  of  the  face,  as  is  so 
commonly  the  case  in  hospital  practice,  there  is  great  difficulty 
in  bringing  about  a  cure.  In  recent  years  the  therapeutic  effects 
obtained  by  exposure  to  different  forms  of  rays  have  been  em- 
ployed with  so  much  success  in  this  group  of  cases  that  they 
have  superseded  the  older  methods  of  scraping  away  the  diseased 
tissue  with  the  sharp  spoon,  or  destroying  it  with  the  cautery  or 
with  chemical  agents.  The  ray  treatment  includes  the  use  of 
luminous,  Rontgen  or  other  rays,  and  possesses  the  advantage  of 
being  comparatively  painless  and  of  being  followed  by  the  least 
amount  of  scarring  and  deformity. 

The  light  treatment,  introduced  by  Finsen  of  Copenhagen, 
consists  in  concentrating  sunlight,  or,  in  its  absence,  the  electric 
arc  light,  by  means  of  apparatus  which  cuts  off  the  heat  rays, 
.so  that  the  blue,  violet,  and  ultra-violet  I'ays  are  allowed  to  act 
upon  the  diseased  tissue.  This  is  followed  by  an  inflammatory 
reaction  in  the  adjohiing  tissues,  which  results  in  the  destruction 
'of  the  tubercle  bacilli.  The  disadvantages  of  the  method  are 
the  small  ai'ea  which  can  be  subjected  to  the  rays  at  each  exposure, 
so  that  the  treatment  is  very  prolonged  ;  a  large  area  may  require 
hundreds  of  exposures. 

The  llontgen  ray  treatment  consists  in  exposing  the  diseased 
area  to  the  rays  from  a  Crookes'  tube  of  about  six  inches  spark,  for 
ten  to  fifteen  minutes  daily,  at  a  distance  of  from  four  to  five 
inches  from  the  tube.  The  healthy  skin  i.s  protected  by  a  sheet 
of  lead  foil,  from  which  a  piece  is  cut  out  corresponding  to  the 
diseased  area.  Alter  a  variable  number  of  cxi)osTU-es  inflammatory 
reaction  takes  place,  and  experience  is  required  to  control  the 
effects  within  the  desired  limits.  The  duration  of  treatment  is 
usually  shorter  than  by  the  Finsen  method. 

The  rays  given  off  from  the  recently  discovered  element, 
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radium,  have  been  found  to  have  a  similar  curative  influence  on 
tuberculous  lesions  of  the  skin. 

Scrofuloderma,  Scrofulous  Gummata. — These  terms  are 
employed  to  indicate  the  development  of  multiple  subcutaneous 
tuberculous  tumours  chiefly  met  with  on  the  extremities  of 
children  (Fig.  63).  They  are  indolent  and  painless,  and  rarely 
attract  attention  until  they  break  down  and  form  abscesses, 
which  are  usually  about  the  size  of  a  cherry,  and  when  these 
burst  sinuses  or  ulcers  result.  If  the  overlying  skin  is  still 
intact  the  best  treatment  is  to  excise  the  tumours.   If  the  abscess 
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has  already  infected  the  skin,  each  focus  should  be  scraped, 
swabbed  out  with  pure  carbolic  acid,  and  packed  with  gauze. 

The  secondary  forms  of  tuberculosis  of  the  skin  usually  result 
from  the  rupture  of  cold  abscesses  which  have  originated  from 
tuberculous  disease  of  lymphatic  glands,  bones  or  joints. 
They  are  most  often  met  with  in  the  neck,  in  association  with 
disease  in  the  glands,  in  the  form  of  nuiltiple  tuberculous  ulcers 
(Fig.  51). 

Elephantiasis. — This  term  is  applied  to  an  excessive  enlarge- 
ment of  a  part  which  depends  upon  a  widely  spread  overgrowth 
of  the  skin  and  subcutaneous  cellular  tissue.  It  may  result 
from  a  number  of  causes,  acting  independently  or  in  combination. 
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and  is  observed  chiefly  in  the  extremities  and  in  the  external 
organs  of  generation. 

Elejjhantiasisfroiii  Lymphatic  or  Venous  Obstruction. — Of  this 
the  best-known  example  is  tropical  elejyhantiasis  (E.  arabum), 
which  is  endemic  in  Samoa,  Barbadoes,  and  certain  other  places. 
It  attacks  the  lower  extremity  or  the  external  genitals  in  either 
sex  (Fig.  64).  The  disease  is  usually  ushered  in  with  fever, 
and  signs  of  inflammation  in  the  part  affected,  of  the  nature  of 


Fig.  64. — Elephantiasis  of  Penis  ami  Scrotum  in  native  of  Denierara. 
(Mr.  AMnaiulale'.s  cas(^.) 

lymphangitis.  After  a  number  of  such  attacks,  the  lymphatic 
vessels  appear  to  become  obliterated,  and  the  skin  and  subcuta- 
neous cellular  tissue,  being  bathed  in  stagnant  lymph, — which 
possibly  contains  the  products  of  streptococci, — take  on  an  over- 
growth, which  continues  until  the  part  assumes  gigantic  propor- 
tions. In  a  certain  number  of  cases  the  lymphatic  trunks  have 
been  found  to  be  blocked  with  the  ova  of  the  filaria  sanguinis 
hominis  or  with  the  parent  worms.  It  must  be  clearly  understood, 
however,  that  sporadic  cases  of  elephantiasis  of  the  lower  extremity 
are  met  with  in  this  country  in  which  there  are  no  filarial  parasites 
in  the  lymphatics.    These  .sporadic  cases  present  features  indis- 
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tinguishable  from  the  tropical  variety,  and  usually  follow  upon 
repeated  attacks  of  lymphangitis  or  erysipelas. 

The  part  aflfected  with  elephantiasis  is  enormously  increased 
in  size,  and  causes  inconvenience  from  its  bulk  and  weight.  In 
contrast  to  ordinary  dropsy,  there  is  no  pitting  on  pressure.  The 
skin  tends  to  become  rough  and  warty,  and  may  hang  down  in 
pendulous  folds.    Blebs  may  form  on  the  surface  and  yield  an 

abundant  exudate  of  clear 
lymph.  From  neglect  of 
cleanliness,  the  skin  may  be- 
come the  seat  of  eczema  or 
even  of  ulceration  attended 


with  foul  discharge. 


in 


-LupiLS  Elepliautiasis  of  Left 
Lower  E.xtreniity. 

(Sir  P.  H.  Watson's  case.) 


The  treatment  consists 
maintaining  an  aseptic  con- 
dition of  the  part,  combating 
the  inflammatory  attacks,  and 
reducing  the  swelling  by  eleva- 
tion of  the  limb,  massage,  and 
the  use  of  an  elastic  baitdage. 
liemoval  of  the  overgrown 
tissues  is  commonly  practised 
in  elephantiasis  of  the  external 
genitals,  but  is  rarely  indicated 
in  the  lower  extremity. 

A  similar  tyjje  of  elephant- 
iasis may  occur  in  the  upper 
or  lower  extremity  after  extir- 
pation of  all  the  Ij'mphatic 
glands  in  the  axilla  or  groin  ; 
in  the  leg  in  long -standing 


Fig.  65.    -      .  .  ,  , 

varixand  phlebitis  with  chronic 

ulcer ;  in  the  arm  as  a  result 

of  extensive  cancerous  disease 

of  the  lymi^hatics;  in  the  axilla  secondary  to  cancer  of  the 

breast ;  and  in  extensive  tuberculous  disease  of  the  lymphatics. 

The  last-named  is   chiefly  observed  in    the   lower   limb  in 

young  adult  women,  and  from  its  following  \x\)0\\  lupus  of 

the  toes  or  foot  it  has  been  called  lujniK  elej^hantiasis  (Fig.  65). 

The  tuberculous  infection  spreads  very  slowly  uj)  the  limb  bj' way 

of  the  lymphatics,  and  as  tliese  are  obliterated  the  skin  and  cellular 

tissue  become  hypertrophied,  and  the  surface  studded  over  with 

fungating  tulierculous  masses  of  a  livid-blue  colour.   As  the  disease 

may  [>rove  dangerous  to  life  by  septic  complications  inducing 
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gangrene  of  the  limb,  the  question  of  amputation  may  have  to 
be  considered  in  advanced  cases. 

Belonging  to  this  group  also  is  a  form  of  congenital  elephan- 
tiasis resulting  from  the  circular  constriction  of  a  limb  in  utero 
by  amniotic  bands. 

Elephantiasis  occurring  apart  frovi  lymphatic  or  venous 
ohstiniction  is  illustrated  by  elephantiasis  nervorum,  in  which 
there  is  an  overgrowth  of  the  skin  and  cellular  tissue  of  an 
entire  extremity  in  association  with  neuro-fibromatosis  of  the 
cutaneous  nerves  ;  and  by  elephantiasis  Groecorum. — a  form 
of  leprosy  in  which  the  skin  of  the  face  becomes  the  seat 
of  tumour-like  masses  consisting  of  leprous  nodules.  It  is  also 
illustrated  by  elej:)hantiasis  involving  the  scrotum  as  a  result  of 


Frci.  66. — Multiple  Seliaceous  Cysts  or  Weus. 


the  prolonged  irritation  of  the  urine  in  cases  in  which  the  penis 
has  been  amputated  and  the  urine  has  been  allowed  to  infiltrate 
the  scrotal  tissues. 

Sebaceous  Cysts. — Atheromatous  cysts  or  wens  are  retention 
cysts  formed  in  relation  to  the  sebaceous  glands  and  hair  follicles. 
They  are  commonly  met  with  in  adults,  on  the  scalp  (Fig.  66), 
face,  neck,  back,  and  external  genitals.  Sometimes  tliey  are 
multiple,  and  they  may  be  met  with  in  several  members  of  the 
.same  family.  They  arc  smooth,  discoid  cyst.s,  varying  in  size 
from  a  split  pea  to  a  tangerine  orange.  In  consistence  they  are 
firm  and  elastic,  or  fluctuating, -and  are  incorporated  with  the 
overlying  skin,  but  are  movable  on  the  deeper  structures.  The 
orifice  of  the  partially  blocked  sebaceous  follicle  may  l)e  visible 
(except  on  the  scalp),  and  some  of  the  contents  of  the  cyst  can 
be  squeezed  through   the  opening.    The  wall  of  the  cyst  is 


350    THE  SKIN  AND  SUBCUTANEOUS  TISSUE. 


composed  of  a  connective -tissue  capsule  lined  by  stratified 
squamous  epithelium.  The  contents  consist  of  accumulated 
epithelial  cells,  and  are  at  first  solid,  and  pearly  white  in 
appearance,  but  as  a  result  of  fatty  degeneration  they  break 
down  into  a  greyish-yellow  pultaceous  and  semi-fluid  material 
having  a  peculiar  stale  odour.  It  is  probable  that  the  decom- 
position of  the  cyst  contents  is  the  result  of  the  presence  of 
bacteria,  and  that  from  the  surgical  point  of  view  they  should 
be  regarded  as  septic.  A  sebaceous  cyst  may  remain  indefinitely 
without  change,  or  may  slowly  increase  in  size,  the  skin  over  it 
becoming  stretched  and  closely  adherent  to  the  cyst  wall  as  a 
result  of  friction  and  pressure.  Sometimes  the  contents  ooze 
from  the  orifice  of  the  duct  and  dry  on  the  skin  surface,  leading 
to  the  formation  of  a  sebaceous  horn.  Sometimes  as  a  result  of 
injury  the  cyst  undergoes  sudden  enlargement  from  hsemorrhage 
into  its  interior. 

Inflammation,  which  may  subside  and  recur,  is  a  frequent 
complication,  especially  in  wens  of  the  face  and  seal}).  Su^d- 
puration  may  occur  and  be  followed  by  cure  of  the  cyst,  or, 
if  the  contents  are  imperfectly  discharged,  the  remainder  may 
decompose,  and  an  oftensive  fungating  ulcer  which  may  be 
mistaken  for  epithelioma  may  form.  True  cancerous  trans- 
formation is  very  rare. 

Wens  are  to  be  diagnosed  from  dermoids,  from  fatty  tumours, 
and  from  cold  abscesses.  Dermoids  occur  in  certain  sjiecial 
situations ;  they  usually  appear  before  maturity,  and  as  they 
nearly  always  lie  beneath  the  fascia  the  skin  is  movable  over 
them.  A  fatty  tumour  is  more  movable,  and  is  often  lobulated. 
The  confusion  with  a  cold  abscess  is  most  likely  to  occur  in 
wens  of  the  neck  or  back,  and  it  may  be  impossible  mthout 
operation  to  differentiate  between  them. 

Treatment. — The  removal  of  wens  is  to  be  recommended 
while  they  are  still  small  and  freely  movable,  as  they  are  then 
easily  shelled  out  after  incising  the  overlying  skin.  In  large 
and  adherent  wens  an  ellipse  of  skin  should  be  removed  along 
with  the  cyst.  When  inflamed,  the  cj'^st  wall  must  be  destroyed 
with  pure  carbolic  acid,  the  resulting  wound  being  treated  by 
the  open  method. 

Moles. — The  term  mole  is  applied  to  a  pigmented,  and  usually 
hairy,  patch  of  the  skin  present  at  or  appearing  shortly  after 
birth.  The  colour  varies  from  brown  to  black  according  to  the 
amount  of  melanin  pigment  present.  The  essential  lesion 
consists  in  an  overgrowth  of  epidermis  continuous  with  that 
on  the  surface,  and  often  presenting  an  alveolar  arrangement. 
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Moles  vary  greatly  iu  size  :  some  are  mere  dots,  others  are  as 
large  as  the  palm  of  the  hand,  and  occasionally  a  mole  covers 
half  the  face  or  trunk.  In  addition  to  being  unsightly,  they 
bleed  freely  when  abraded,  are  liable  to  ulcerate  from  friction 
and  pressure,  and  are  apt  to  become  the  starting-point  of 
melanotic  cancer.  The  slightly  pigmented  moles  met  with  on 
the  face  may  become  the  starting-point  of  rodent  cancer.  Over- 
growths in  relation  to  the  cutaneous  nerves,  especially  the 
plexiform  neuroma,  occasionally  originate  in  pigmented  moles. 
Soldau  believes  that  the  pigmentation  and  overgrowth  of  the 
epidermis  in  moles  are  associated  with,  and  probably  result  from, 
a  fibromatosis  of  the  cutaneous  nerves. 

Treatment. — The  best  way  to  get  rid  of  a  mole  is  to  excise  it. 
If  the  edges  of  the  gap  cannot  be  brought  together  with  sutures, 
recourse  should  be  had  to  Thiersch  grafting.  In  large  hairy 
moles  of  the  face  whose  size  forbids  excision,  the  hairs  may  be 
got  rid  of  l:)y  the  Eontgen  rays,  or  by  the  plan  suggested  by 
Victor  Horsley,  which  consists  in  reflecting  a  flap  of  skin  in- 
cluding the  mole,  and  shaving  away  its  deep  aspect  until  the 
hair  follicles  are  removed ;  after  which  the  flap  is  replaced  and 
sutured.  Although  the  pigmentation  remains  there  is  no  further 
growth  of  hair. 

Horns. — Four  varieties  of  cutaneous  horn  are  described  by 
Bland  Sutton.  The  sebaceous  horn  results  from  the  accumulation 
of  the  dried  contents  of  a  wen  on  the  surface  of  the  skin.  The 
sebaceous  material  after  drying  up  becomes  cornified,  and  as 
fresh  material  is  added  to  the  base  the  horn  increases  in  length. 
The  wart  horn  grows  from  a  warty  papilloma  of  the  skin. 
Cicatrix  horns  are  formed  l)y  the  heaping  up  of  e2)idermis  in 
the  scars  which  result  from  burns.  Nail  horns  are  overgrown 
nails  (keratomata  of  the  nail  bed),  and  are  chiefly  met  with  in 
the  great  toe  of  elderly  bed-ridden  patients. 

A  horn  may  be  the  starting-point  of  e[)ithelioma  Avhicli 
originates  in  relation  to  an  ulcer  at  its  base.  The  horn  should 
he  removed  with  or  without  the  area  of  skin  ai'ound  its  base. 

New  Growths  in  the  Skin  and  Subcutaneous  Tissue. — 
Fihrorna. —  Various  types  of  fibioma  are  met  with  in  the  skin. 
Soft  pedunculated  fibromata,  about  the  size  of  a  pea,  are  very 
commonly  met  with,  especially  on  the  neck  and  trunk ;  they  are 
usually  solitary,  and  are  of  no  clinical  importance.  The  multii)le 
soft  fibromata,  known  as  moUuscuin  fibrosum,  which  depend 
upon  a  neuro-fibromatosis  of  the  cutaneous  nerves,  are  described 
with  the  tumours  of  nerves.  Hard  fibromata  occurring  singly 
or  in  groups  may  be  met  with,  especially  in  the  skin  of  tiie 
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buttock,  and  may  present  a  local  malignancy,  recurring  on 
removal  like  the  "recurrent  fibroid"  of  Paget.  The  "painful 
subcutaneous  nodule  "  is  a  solitary  fibroma  related  to  one  of  the 
cutaneous  nerves.  The  hard  fibroma  known  as  keloid  is  described 
with  the  affections  of  scars. 

Papilloma. — The  common  wart  or  verruca  is  an  outgrowth  of 
the  surface  epidermis.  It  may  be  sessile  or  pedunculated,  hard 
or  soft.  The  surface  may  be  smooth,  or  fissured  and  foliated 
like  a  cauliflower,  or  it  may  be  divided  up  into  a  number  of 
spines.  Warts  are  chiefly  met  with  on  the  hands  and  face,  and 
are  often  multiple,  occurring  in  clusters  or  in  successive  crops. 
Multiple  warts  appear  to  result  from  some  contagion,  the  nature 
of  which  is  unknown ;  they  sometimes  occur  in  an  epidemic 
form  among  school  children.  They  show  a  remarkable  tendency 
to  disappear  spontaneously.  The  solitary  flat-topped  wart  which 
occurs  on  the  face  of  old  people  may,  if  irritated,  become  the  seat 
of  epithelioma. 

Treatment. — In  the  multiple  warts  of  children  the  health 
should  be  braced  up  by  a  change  to  the  seaside.  A  dusting 
powder,  consisting  of  boracic  acid  with  five  per  cent,  salicylic  acid, 
may  be  rubbed  into  the  hands  after  washing  and  drjdug.  The 
persistent  warts  of  young  adults  are  best  removed  with  scissors 
after  freezing  with  chloride  of  ethyl.  When  cutting  is  objected 
to  they  should  be  painted  night  and  morning  mth  salicylic 
collodion,  the  epidermis  being  dehydrated  with  alcohol  before 
each  application. 

Venereal  warts  occur  on  the  genitals  of  either  sex,  and  may 
form  large  cauliflower-like  masses  on  the  inner  surface  of  the 
prepuce  or  of  the  labia  majora.  Although  frequently  coexisting 
with  gonorrhoea  or  syphilis,  they  may  occur  independently  of 
these  diseases,  being  ■  probably  acquired  by  contact  witlx  another 
individual  suflTering  from  warts  (C.  W.  Cathcart).  They  give 
rise  to  considerable  irritation  and  suffering,  and  when  cleanli- 
ness is  neglected  they  may  be  attended  with  an  oflensive  discharge. 

In  advanced  cases  with  large  cauliflower-like  masses  it  is  best 
to  remove  them.  In  the  female  they  are  dissected  oft'  from  the 
labia  ;  in  the  male  the  prepuce  is  removed  and  the  warts  on  the 
glans  are  snipped  off  with  scissors.  In  milder  cases  the  warts 
usually  disa])})ear  if  the  parts  are  kept  absolutely  dry  and  clean. 
A  useful  dusting-powder  is  one  consisting  of  calamine  and  five 
per  cent,  salicylic  acid.  The  exsiccated  sulphate  of  iron  may  be 
employed  in  cases  which  resist  this  treatment. 

Lastly,  a  Avarty  growth  of  the  epidermis  may  be  an  accom- 
paniment of  lupus — -lupus  verrucosus — and  of  nioles. 
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Adenoma. — This  is  a  comparatively  rare  innocent  tumour 
growing  from  the  glands  of  the  skin.  One  variety,  known  as  the 
"tomato  tumour,"  which  apparently  originates  from  the  siveat 
(/lands,  is  chiefly  met  with  on  the  scalp  and  face  in  women  past 
middle  life.  These  growths  are  often  multiple  ;  the  individual 
tumours  vary  in  size,  and  the  skin,  which  is  almost  devoid  of  hairs, 
is  glistening  and  tightly  stretched  over  them.  A  similar  tumour 
may  occur  on  the  nose.  The  sebaceous  adenoma,  which  originates 
from  the  sebaceous  glands,  may  form  a  projecting  tumour  on 
the  scalp  like  a  wen,  only  it  is  solid.  When  the  skin  is  irritated 
it  may  ulcerate  and  fungate.  The  treatment  consists  in  the 
removal  of  the  tumour.  The  exuberant  masses  on  the  nose 
known  as  "lipoma  nasi"  or  "potato-nose"  are  of  the  nature  of 
sebaceous  adenomata,  and  are  removed  by  shaving  them  off  with 
a  knife  until  the  normal  shape  of  the  nose  is  restored.  Healing 
takes  place  with  remarkable  rapidity. 

Cancer. — There  are  several  ty^aes  of  primary  cancer  of  the 
skin,  the  most  important  being  squamous  epithelioma,  rodent 
cancer,  and  melanotic  cancer. 

Epithelioma  occurs  in  a  variety  of  forms.  When  originating 
in  a  small  ulcer  or  wart — for  example,  in  the  skin  of  the  face  in 
old  people — it  presents  the  features  of  a  chronic  indurated  ulcer. 
A  more  exuberant  and  rapidly  growing  form  of  epithelial  cancer 
has  been  described  by  Hutchinson  as  the  craterifom  tdcer. 
This  commences  on  the  face  as  a  small  red  pimple  which  rapidly 
develops  into  an  elevated  mass  shaped  like  a  bee-hive  and 
breaks  down  in  the  centre.  Epithelioma  may  develop  anywhere 
on  the  body  in  relation  to  scar  tissue,  especially  that  resulting 
from  burns  or  lupus.  This  form  usually  presents  an  exuberant 
outgrowth  of  epidermis  not  unlike  a  cauliflower  wart.  Mention 
should  also  be  made  of  the  paraffin-worker's,  chimney-sweep's, 
and  other  forms  of  what  may  be  called  trade  epithelioma,  and 
of  arsenic  cancer  occasionally  observed  in  those  who  have 
taken  large  doses  of  arsenic  for  medicinal  purposes  over  long 
periods. 

Rodent  Cancer  (rodent  ulcer). — This  is  a  true  cancer 
originating  in  the  sweat  glands  or  sebaceous  follicles,  or  in 
the  fcetal  residues  of  cutaneous  glands.  The  cells  are  small 
and  closely  packed  together  in  alveoli  or  in  reticulated 
columns.  Cell  nests  are  very  rare.  It  is  remarkably  constant 
in  its  seat  of  origin,  being  nearly  always  located  on  the  lateral 
aspect  of  the  nose  or  in  the  vicinity  of  the  lower  eyelid 
(Figs.  67,  68).  It  is  extremely  rare  on  the  trunk  or 
limbs.    It  nearly  always  commences  as  a  small  flattened  nodule 
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in  the  skin,  the  epidermis  over 


Fig.  67. — Rodent  Caucer. 


(Mr.  Annandale'.s  case.) 

temporarily  scar  over.  There 
is  itching  but  very  little  pain, 
and  the  condition  progresses 
extremely  slowly,  so  that  rodent 
cancers  which  have  existed  for 
many  years  are  frequently  met 
with.  It  attacks  and  destroys 
every  structure  with  which  it 
comes  in  contact,  such  as  the 
eyelids,  the  walls  of  the  nasal 
cavities,  and  the  bones  of  the 
face  ;  hence  it  may  produce  the 
most  hideous  deformities  (Fig. 
69).  The  patient  may  succumb 
to  haemorrhage  or  to  septic 
complications  such  as  erysipelas 
or  meningitis. 

Secondary  growths  in  the 
lymphatic  glands,   while  not 
unknown,  are  extremely  rare. 
We  have  only  once  seen  them 
the  groin. 


it  being  stretched  and  .shining. 
The  centre  tends  to  become 
depressed,  while  the  margin 
extends  in  the  form  of  an 
elevated  ridge.  Sooner  or 
later  ulceration  takes  place  in 
the  centre,  and  the  epidermis 
gives  way,  exposing  a  smooth 
raw  surface  devoid  of  granula- 
tions.    The  margin,  while  in 

\  parts  irregular  and  ill-defined, 
is  typically  represented  by  a 
well-defined  "  rolled  "  border 
which  consists  of  the  peri- 
jiheral  portion  of  the  cancer 
which  has  not  yet  broken 
domi.    The  central  ulcer  may 


Fio.  68. — Rodent  Cancer  of  Inner 
Cantlms. 


■in  a  case  of  rodent  cancer  in 
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Diagnosis. — Lupus  is  the  disease  most  often  mistaken  for 
rodent  cancer.  Lupus  usually  begins  earlier  in  life,  it  presents 
the  apple -jelly  nodules,  and  it  lacks  the  rounded,  elevated 
border.  Doubtful  cases  should  be  treated  as  rodent  cancer. 
Syphilitic  lesions  progress  more  rapidly  and  also  lack  the 
characteristic  margin.  The  differentiation  from  squamous 
epithelioma  is  not.  as  a  rule  difficult,  but  is  of  considerable 
ini2Jortance,  as  the  latter  affection,  from  its  tendency  to  spread 
by  the  lymphatics,  is  dangerous  to  life. 

Treatment. — In  rodent  cancers  of  limited  size — say  less  than 
one  inch  in  diameter — free  excision 
is  the  most  rapid  and  certain  method 
of  treatment.  The  edges  of  th 
gap  are  brought  together  with 
sutures,  or  the  raw  surface  covered 
with  a  Thiersch  graft.  If  the  patient 
objects  to  a  cutting  operation,  the 
growth  is  best  destroyed  by  means 
of  a  paste  of  arsenious  acid.  If  the 
cancer  already  covers  an  extensive 
area  of  the  face,  or  has  invaded 
the  cavity  of  the  orbit 
or  nose,  removal  of  the 
growth  by  knife  or  cautery 
is  unsatisfactory,  and  re- 
course should  be  had  to 
the  Rontgen  rays.  The 
effect  of  the  Rontgen  rays 
is  soon  shown  by  the  in- 
growth of  healthy  epi- 
thelium from  the  surround- 
ing skin,  so  that  healing  is 
promoted,  and  at  the  same  time  tlie  pain  and  discharge  are  much 
lessened.  Plastic  operations — for  example,  the  formation  of  a 
new  nose — may  be  recpxired  to  remedy  deformities  resulting 
from  the  disease. 

Melanotic  Cancer. — Under  this  head  are  included  all  new 
growths  of  the  skin  which  contain  an  exce-ss  of  melanin  pigment. 
Many  of  these  were  formerly  described  as  melanotic  sarcoma. 
They  nearly  always  originate  in  a  pigmented  mole  which  has 
been  subjected  to  irritation.  The  primary  growth  may  remain 
so  small  that  its  presence  is  not  even  suspected,  or  it  may 
increase  in  size,  ulcerate,  and  f ungate  through  the  skin.  The 
amount  of  pigment  varies  :  when  small  in  amount  the  growth  is 


F[G.  69. — Rodent  Cancer  of  fifteen  years' 
duration,  which  has  destroyed  contents 
of  Orbit. 

(Mr.  .T.  M.  CotteriU's  caso.) 
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brown,  when  abundant  it  is  a  deep  black.  The  most  remark- 
able feature  is  the  rapidity  with  which  the  disease  becomes 
disseminated  along  the  lymphatics,  the  first 
evidence  of  which  is  an  enlargement  of  the 
lymphatic  glands.  As  the  primary  growth 
is  often  situated  on  the  sole  of  the  foot 
(Fig.  70)  or  in  the  matrix  of  the  nail  of  the 
great  toe,  the  femoral  and  inguinal  glands 
become  enlarged  in  succession,  forming 
tumours  much  larger  than  the  primary 
growth.  Sometimes  the  dissemination  in- 
volves the  lymphatic  vessels  of  the  limb, 
forming  a  series  of  indurated  pigmented 
cords  and  nodules  (Fig.  71).  Lastly,  the 
dissemination  may  be  universal  throughout 
the  body,  and  this  usually  occurs  at  a  com- 
paratively early  stage  in  the  disease,  although 
it  has  been  delayed  in  some  cases  for  several 
years.  The  secondary  growths  are  deeply 
pigmented,  being  usually  of  a  coal-black 
colour,  and  melanin  pigment  may  be  present 
in  the  urine. 

The  treatment  cojisists  in  early  and  free 
removal  of  the  primary  growth,  and  of 
the  associated  lymphatic 
glands  —  whether  these 
In  the  great  majority 
surgeon 


Fig.  70. 
Cancer 
Foot. 


—  Melanotic 
of   Sole  of 


are  enlarged  or  not. 
of  cases,  when  seen  by  the 
the  disease  is  so  far  ad- 
vanced that  operative 
treatment  holds  out  but 
little  pi'ospect  of  saving 
life. 

Secondary  Cancer  of 
the  Skin.  —  Cancer  may 
spread  to  the  skin  from  a 
subjacent  growth  by  direct 
continuity  or  by  way  of 
the  lymphatics.  Both  of 
these  processes  are  well 
illustrated  in  cases  of 
mammary  cancer,  and  will  be  described  along  -with  diseases  of 
the  breast. 

Sarcomata  of  various  types  are  met  with  in  the  skin 


11.71. — Di  fl'iise  M  el  an  ol  ic 
Ciiueer  of  Lympliatics  of 
Skin  secondary  to  a 
(ivowth  iu  the  Sole  of 
the  Foot. 
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most  common  is  the  alveolar  sarcoma,  which  commences  as  a 
liard  lump  and  steadily  increases  in  size  until  the  epidermis  gives 
way  and  an  ulcer  is  formed.  A  number  of  fresh  tumours 
may  spring  up  around  the  original  growth.  Sometimes  the 
primary  appearance  is  in  the  form  of  multiple  nodules  in  the 
skin  which  tend  to  become  confluent.  Excision,  unless  performed 
early,  is  of  little  avail. 

Affections  of  Cicatrices. 

A  cicatrix  consists  of  closely  packed  bundles  of  white  fibres 
covered  by  epidermis;  the  skin  glands  and  liair  follicles  are 
usually  absent.  The  size,  shape,  and  level  of  the  cicatrix 
depend  upon  the  conditions  which  preceded  healing.  A  healthy 
scar  has  a  smooth,  glossy  surface  of  a  pinkish  colour  when 
recently  formed,  but  tending  to  become  whiter  as  a  result  of 
obliteration  of  the  blood-vessels  concerned  in  its  formation. 

IFeaA-  Scars. — A  scar  is  said  to  be  weak  when  it  readily 
breaks  down  as  a  result  of  irritation  or  pressure.  The  scars 
resulting  from  severe  burns  are  especially  liable  to  break  down 
from  trivial  causes.  The  best  treatment  is  to  excise  the  weak 
})ortion  of  the  scar  and  to  cover  the  raw  surface  with  Thiersch 
grafts. 

Contracted  scars  are  a  frequent  cause  of  deformity  either  by 
displacing  parts,  such  as  the  eyelid  or  lip,  or  by  fixing  parts 
and  preventing  the  normal  movements — for  example,  a  scar  on 
the  flexor  aspect  of  a  joint  (Fig.  42).  These  are  treated  by 
dividing  the  scar,  stretching  it  and  filling  up  the  gap  with 
Thiersch  grafts.  When  the  deformity  is  due  to  the  depressioH 
of  the  scar  beneath  the  general  skin  level,  as  is  not  uncommon 
after  the  healing  of  a  deeply  seated  abscess  or  sinus,  the  best 
treatment  is  to  excise  the  scar  and  bring  the  edges  of  the  gap 
together.  The  i)rocedure  known  as  "Adam's  operation" 
consists  in  undercutting  the  scar  with  a  tenotomy  knife  pushed 
m  from  the  side,  and  maintaining  it  at  the  skin  level  by  means 
of  two  hare-lip  pins  passed  underneath  it  at  right  angles  to 
each  other.  Another  method  of  elevating  depressed  scars  is  by 
the  subcutaneous  injection  of  sterilised  paraffin. 

Painftd  Scars. — When  there  is  marked  pain  in  relation  to  a 
scar  it  is  u.sually  due  to  the  im])lication  of  nerves  in  the 
cicatricial  tissue ;  the  nerve  fibres  are  compressed  or  stretched, 
and  in  .some  cases  there  results  an  ascending  neuritis.  The 
treatment  consists  in  excising  the  .scar  or  in  stretching  or  excising 
a  portion  of  the  nerve  atlected. 
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Pigmented  or  Discoloured  Scars. — The  best-known  examples 
are  the  blue  coloration  which  results  from  coal-dust  or  gun- 
powder, the  brown  scars  resulting  from  chronic  ulcer  with 
venous  congestion  of  the  leg,  and  the  variously  coloured  scars 
caused  by  tattooing.  The  only  satisfactory  method  of  getting 
rid  of  the  coloration  is  to  excise  the  scar ;  the  edges  are  brought 
together  by  sutures,  or  the  raw  surface  covered  with  Thiersch 
grafts  according  to  the  size  of  the  gap. 

Hypertroplded  Scars. — Scars  occasionally  broaden  out  and 
become  jjrominent.  This  may  prove  a  source  of  disappoint- 
ment after  operations  on  the  neck,  such  as  those  for  goitre  or 
tuberculous  glands. 

Keloid. — This  term  is  applied  to  the  overgrowth  of  scar 
tissue  when  it  extends  beyond  the  area  of  the  original  wound, 
and  the  name  is  derived  from  the  fact  that  this  extension 
usually  occurs  in  the  form  of  radiating  processes,  suggesting  the 
claM's  of  a  crab.  It  is  essentially  a  fibroma  or  new  growth  of 
fibrous  tissue,  which  commences  in  relation  to  the  walls  of  the 
smaller  blood-vessels ;  the  bundles  of  fibrous  tissue  are  for  the 
most  part  parallel  with  the  surface,  and  the  epidermis  is  tightly 
stretched  over  them. 

Keloid  may  attack  scars  of  the  most  diverse  nature,  such  as 
those  resulting  from  leech  bites,  acne  pustules,  boils  or  blisters, 
those  resulting  from  operation  or  accidental  wounds,  and  those 
resulting  from  burns  (Fig.  41),  especially  when  situated  over 
the  sternum.  The  scar  becomes  more  and  more  conspicuous, 
is  elevated  above  the  surface,  of  a  pinkish  or  browuish-jiink 
colour,  and  sends  out  irregular  prolongations  around  its  margins. 
The  patient  may  complain  of  itching  and  burning,  and  of  great 
sensitiveness  of  the  scar,  even  to  contact  with  the  clothing. 
There  would  appear  to  be  an  inherited  predisposition  to  keloid. 
It  is  more  frequent  in  the  negro  and  in  those  who  are,  or  have 
been,  the  subjects  of  tuberculous  disease. 

Treatment. — There  is  a  natural  liesitation  to  excise  keloid 
because  of  the  fear  of  its  returning  in  the  new  scar.  Such 
return  is  very  unlikely  if  it  be  excised  widely  and  the  raw 
surface  covered  over  witli  Thiersch  grafts.  The  irritation 
associated  with  keloid  may  be  relieved  by  the  application  of 
salicylic  collodion  or  of  salicylic  and  creasote  plaster. 

E-piihelioma  attacks  scars  which  have  repeatedly  broken 
down  in  individuals  who  have  reached  the  cancerous  age.  It 
has  been  observed  in  old  people  in  the  scar  of  a  burn  sustained 
in  early  childhood.  It  is  not  disseminated  by  the  lymphatics 
until  it  has  invaded  the  tissues  outside  the  scar  area.    It  should 
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be  excised  widely  ;  in  the  extremities  it  may  be  best  to  amputate 
the  limb. 

Affections  of  the  Nails. 

Injuries. — When  a  nail  is  contused  or  crushed,  blood  is 
extravasated  beneath  it.  The  blood  becomes  black  and  the 
nail  is  usually  shed,  a  new  one  growing  in  its  j^lace.  A  si^linter 
underneath  the  nail  causes  great  pain,  and  if  organisms  are  carried 
in  along  with  it,  may  give  rise  to  septic  complications.  The 
free  edge  of  the  nail  should  be  clipped  away  to  allow  of  the 
removal  of  the  foreign  body  and  of  disinfection  of  the  wound. 

Trophic  Changes. — The  growth  of  the  nails  may  be  interfered 
with  in  any  disturbance  of  the  general  health.  The  nails  are 
apt  to  suffer  along  with  the  skin  in  nerve  lesions,  such  as 
division  of  the  nerve  trunks  of  a  limb,  becoming  curved,  brittle, 
or  furrowed,  or  they  may  be  shed. 

Onychia  is  the  term  applied  to  inflammation  of  the  soft  parts 
around  the  nail  or  of  the  matrix  beneath  it.  The  commonest 
form  of  onychia  is  that  resulting  from  septic  infection,  which 
has  already  been  referred  to  under  "  Whitlow."  .There  is  a  supei-- 
ficial  variety  resulting  from  the  extension  beneath  the  nail  of 
a  purulent  blister,  lifting  it  ujj  from  its  bed,  and  the  pus  is 
visible  through  the  nail.  The  nail  should  be  removed  as  well  as 
the  raised  horny  layer  of  the  epidermis.  A  deeper  and  more 
troublesome  onychia  results  from  infection  at  the  nail  fold  ; 
the  infection  spreads  very  slowly  beneath  the  fold  until  it 
reaches  the  matrix,  and  a  drop  or  two  of  pus  forms  beneath  the 
nail,  usually  in  the  region  of  the  lunule.  This  affection  entails 
a  disability  of  the  finger  which  may  last  for  manj'  weeks  unless 
it  is  properly  treated.  The  nail  fold  and  lunule  should  be 
frozen  and  a  considerable  portion  removed  with  the  knife  ;  if 
only  a  small  portion  of  the  nail  is  removed,  the  opening  is 
blocked  by  granulations  springing  from  the  matrix.  A  new 
nail  is  formed. 

7'nherculous  onychia  (O.  maligna)  is  chiefly  met  with  in 
children  and  adolescents.  It  appears  as  a  livid  or  red  swelling 
at  the  root  of  the  nail,  spreading  around  its  margins.  The 
epidermis,  which  is  thin  and  shiny,  gives  way,  exposing  a  weak 
ulcer,  and  the  nail  is  usually  shed.  The  treatment  is  the  same 
as  in  other  tuberculous  lesions. 

Syphilitic  onychia  assumes  various  aspects.  A  primary 
chancre  at  the  edge  of  the  nail  may  bo  mistaken  for  an  ordinary 
whitlow,  especially  if  it  bo  attended  with  much  pain.  Other 
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forms  of  onychia  occur  during  secondary  syphilis,  simultaneously 
Avith  the  skin  eruptions,  and  may  prove  very  obstinate  and  lead 
to  shedding  of  the  nails.  The  nails  are  often  markedly  affected 
in  inherited  syi»hilis.  In  addition  to  general  treatment,  an 
ointment  containing  five  per  cent,  of  oleate  of 
mercury  should  l)e  apj^lied  locally. 

Ingroiving  Toe-nail  (lateral  onychia).- — This 
is  more  accurately  described  as  an  overgrowth 
of  the  soft  tissues  along  the  edge  of  the  nail. 
It  is  most  frequently  met  with  in  the  great  toe 
in  young  adults  of  either  sex  whose  feet  perspire 
freely,  who  wear  ill-fitting  shoes,  and  who  cut 
their  toe-nails  carelessly  or  tear  them  with  their 
fingers.  Where  the  soft  tissues  are  pressed 
against  the  edge  of  the  nail,  the  skin  is  apt  to 
ulcerate  and  lead  to  the  formation  of  exuberant 
granulations  and  of  a  discharge  which  is  some- 
times fa3tid.  There  is  a  good  deal  of  pain,  and 
the  patient  may  be  lame  and  unfitted  for  work. 
In  mild  cases  the  condition  may  be  remedied 
by  getting  rid  of  any  contributing  causes  and 
by  disinfecting  the  skin  and  nail.  The  nail  is 
then  cut  in  an  even  circle,  and  the  groove  be- 
tween it  and  the  skin  is  packed  with  an  antiseptic  dusting- 
powder,  such  as  boracic  acid.  In  exceptional  cases 
be  necessary  to  remove  one-half  of  the  affected  nail, 
prevent  a  relapse  of  the  afTection  this  must 
be  carried  out  so  that  the  portion  of  nail 
concerned  is  not  reproduced. 

Stbhungual  exostosis  is  an  osteoma  grow- 
ing from  the  terminal  phalanx  of  the  great 
toe  (Fig.  73).  It  displaces  the  nail  towards 
the  dorsum,  and  may  cause  ulceration  of 
the  skin  over  the  most  prominent  part 
of  the  growth.  The  nail  should  be  re- 
flected and  the  tumour  removed  with  the 
chisel. 

Malignant  disease  in  relation  to  the 
nails  is  very  rare.  Squamous  epithelioma 
and  melanotic  cancer  are  the  forms  most  likely  to  be  met  with. 
Treatment  consists  in  amputating  the  digit  concerned,  and  in 
removing  the  associated  lymphatic  glands. 
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THE  MUSCLES,  TENDONS,  AND  TENDON  SHEATHS. 

Injuuies  :  Contusion  ;  S2)rain  ;  Rn/piurc — Hernia  of  muscle — Dislocation 
of  tendons — Wounds — Avulsion  of  tendon.  Diseases  of  Muscle  : 
Atrophy  ;  "  Muscular  rheumatism  "  ;  Contracture Myositis;  Ossifica- 
tion ;  tumours.  Diseases  of  Tendons  and  of  Tendon  Sheaths  : 
Tenosynovitis. 

Injuries. 

Contusion"  of  Muscle.  —  The  violence  which  causes  bruising 
of  a  muscle  may  act  from  without,  as  in  blows,  kicks,  or 
falls ;  or  from  within,  as  by  the  displacement  of  a  bone  in 
fractures  and  dislocations.  The  lesion  consists  in  rupture  of 
blood-vessels  and  of  muscle  fibres. 

The  symptoms  are  those  common  to  all  contusions.  The 
patient  conii)]ains  of  severe  pain  on  attempting  to  use  the  muscle, 
and  maintains  an  attitude  which  will  relax  it.  There  is  sub- 
cutaneous ecchymosis  if  the  sheath  of  the  muscle  also  is  torn  ; 
sometimes  the  accumulation  of  blood  results  in  the  formation  of 
a  hajmatoma. 

Kepair  is  usually  satisfactory  ;  but  when  the  nerve  sujjplying 
the  muscle  is  bruised  at  the  same  time,  as  is  frequently  the  case 
in  the  deltoid,  wasting  and  loss  of  function  may  be  very  per- 
sistent. In  excei)tional  cases  the  process  of  repair  may  be 
attended  with  the  formation  of  bone  in  the  substance  of  the 
muscle. 

Treatment  consists  in  rest  and  the  application  of  cotton  wool 
and  a  bandage — followed,  after  an  interval,  by  active  movements, 
massage,  and  the;  u.sc  of  the  continuous  current. 

Sprain  of  Muscle. — This  lesion  consists  in  overstretching  and 
partial  rupture  of  the  fibres  of  a  muscle  or  its  aponeurosis.  It 
IS  of  common  occurrence  in  those  who  follow  laborious  occupa- 
tions and  in  atldctes.     It  may  follow  upon  a  single  or  on 
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repeated  efforts — especially  in  those  who  are  out  of  training. 
Familiar  examples  of  muscular  sprain  are  the  "  labourer's "  or 
"golfer's  back,"  afiecting  the  latissirnus  dorsi  or  erector  spinaj ; 
the  "tennis-player's  elbow,"  afiecting  the  pronator  radii  teres; 
the  "  angler's  elbow,"  affecting  the  common  origin  of  the  extensors 
and  supinators ;  the  "sprinter's  sprain,"  affecting  the  flexors  of 
the  hip,  and  the  "jumper's  sprain,"  affecting  the  muscles  of  the  calf. 
The  patient  complains  of  pain,  often  sudden  in  onset,  of  tender- 
ness on  pressure,  and  of  inability  to  carry  out  the  particular 
movement  by  which  the  sprain  was  produced.  The  disability 
varies  in  different  cases,  and  it  may  incapacitate  the  patient 
from  foUomng  his  occupation  or  sport  for  weeks  or  even  months. 

The  treatment  consists  in  resting  the  muscle  from  the  par- 
ticular effort  concerned  in  the  production  of  the  sj^rain,  in  gently 
exercising  it  in  other  directions,  and  in  the  use  of  massage. 

Rupture  of  Muscle  or  Tendon. — A  muscle  or  a  tendon  may 
be  ruptured  in  its  continuity  or  torn  from  its  attachment.  The 
site  of  rupture  in  individual  muscles  is  remarkably  constant, 
and  is  most  often  at  the  junction  of  the  muscle  with  its  tendon. 
When  rupture  takes  place  through  the  belly  of  a  muscle  the 
ends  retract,  the  amount  of  retraction  depending  on  the  length 
of  the  muscle  between  its  points  of  attachment,  and  the  extent 
of  its  adhesion  to  adjacent  aponeurosis  or  bone.  The  biceps  in 
the  arm,  and  the  sartorius  in  the  thigh,  furnish  examples  in 
which  the  separation  between  the  ends  may  be  considerable. 

The  space  in  the  muscle  becomes  filled  Avith  blood,  and 
this  in  time  is  replaced  by  connective  tissue,  which  forms  a  bond 
of  union  between  the  ends.  Where  the  gap  is  considerable  the 
connecting  medium  consists  of  fibrous  tissue,  but  where  the  ends 
are  approximated  it  may  contain  a  number  of  newly  formed 
muscle  fibres.  In  the  process  of  repair,  one  or  both  ends  of  the 
muscle  or  tendon  may  become  fixed  by  adhesions  to  adjacent 
structures.  If  the  distal  portion  of  a  muscle  is  cut  ofi"  from  its 
nerve  supply  it  may  undergo  degeneration. 

The  rupture  of  a  muscle  or  tendon  is  usually  the  result  of  a 
sudden,  and  often  involuntary,  movement.  As  examples  we 
may  cite  the  rupture  of  the  quadriceps  extensor  in  attempting  to 
regain  the  balance  when  falling;  of  the  gastrocnemius,  plantaris, 
or  tendo  Achillis  in  jumping  or  dancing ;  of  the  adductors  of  the 
thigh  in  gripping  a  horse  when  it  swerves ;  of  the  abdominal 
muscles  in  vomiting,  and  of  the  bicejjs  flexor  cubiti  in  sudden 
movements  of  the  arm.  Sometimes  the  effort  is  one  that  would 
scarcely  be  thought  likely  to  rupture  a  nmscle,  as  in  the  case 
recorded  by  Pagenstecher,  where  a  professional  athlete,  while 
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.sitting  at  table,  ruptui'ed  his  biceps  in  a  sudden  effort  to  catch  a 
falling  glass.  It  would  appear  that  the  rupture  is  brought  about 
not  entirely  by  the  contraction  of  the  muscle  concerned,  but  by 
the  contraction  of  the  antagonistic  muscles  taking  place  before 
that  of  the  muscle  which  undergoes  rupture  is  completed.  The 
violent  muscular  contractions  of  epilepsy,  tetanus,  or  delirium 
rarely  cause  rupture.  Muscles  may  also  be  ruptured  by  a  direct 
stroke  or  by  a  crush  of  the  part. 

The  clinical  features  are  usually  characteristic.  The  jDatient 
experiences  a  sudden  pain,  with  a  sensation  of  being  struck  with 
a  whip,  and  of  something  giving  way,  and  sometimes  a  distinct 
snap  is  heard.  The  limb  becomes  powerless.  At  the  seat  of 
rupture  there  is  tenderness  and  swelling,  and  there  may  be 
ecchymosis.  As  the  swelling  subsides  a  gap  may  be  felt  between 
the  retracted  ends,  and  this  becomes  wider  when  the  muscle  is 
thrown  into  contraction.  If  left  untreated,  a  narrow,  hard,  fibrous 
cord  may  be  felt  at  the  seat  of  the  rupture. 

Treatment. — The  ends  are  approximated  by  relaxing  the 
muscle,  and  the  attitude  required  is  maintained  by  bandages, 
splints,  or  special  apparatus.  Where  it  is  impossible  to  approxi- 
mate the  ends  satisfactorily  by  these  measures,  the  muscle  or 
tendon  is  exposed  and  the  ends  brought  into  accurate  contact  by 
catgut  sutures.  This  operation  of  primary  suture  is  most  suc- 
cessful when  it  is  done  within  five  or  six  days  of-  the  accident. 
Secondary  suture  after  an  interval  of  months  is  rendered  difiicult 
by  the  retraction  of  the  ends  and  by  their  adhesion  to  adjacent 
structures. 

Rupture  of  the  bice23s  oj  the  arm  may  involve  the  long  or  the 
short  head,  or  the  belly  of  the  muscle.  Most  interest  attaches 
to  rupture  of  the  long  head  or  of  its  tendon  of  origin.  There  is 
pain  and  tenderness  in  front  of  the  humerus,  the  patient  is 
unable  to  abduct  or  to  elevate  the  arm,  and  he  may  be  unable  to 
Hex  the  elbow  when  the  forearm  is  supinated.  The  long  axis  of 
the  muscle,  instead  of  lieing  jjarallel  with  the  humerus,  inclines 
downwards  and  outwards.  On  contraction  the  belly  of  the 
mu.Hcle  is  displaced  downwards  towards  the  elbow. 

The  quadi-iceps  e.rtenmr  fenior-is  is  usually  rui)tured  on  one  or 
on  both  sides  close  to  its  insertion  into  the  patella,  in  the  attempt 
to  save  one's  self  from  falling  backwards.  The  limb  is  rendered 
useless  for  progression,  as  it  gives  way  on  slight  flexion.  Treat- 
ment IS  conducted  on  the  same  lines  as  in  transverse  fracture 
of  the  patella ;  in  the  majority  of  cases  the  continuity  of  the 
quadriceps  should  be  re-establi.shcd  by  suture  within  five  or  six 
days  of  the  accident. 
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The  tendo  Achillis  is  comparatively  easily  rui)tiired,  and  if 
the  symptoms  are  not  well  marked  the  injury  may  be  overlooked. 
The  limb  should  be  put  up  v^th  the  knee  flexed  and  the  toes 
pointed.  This  may  be  effected  by  attaching  one  end  of  an 
elastic  band  to  the  heel  of  a  slipper,  and  securing  the  other  end  to 
the  lov?er  third  of  the  thigh.  If  this  is  not  satisfactory,  the  ends 
may  be  approximated  by  sutures. 

Partial  ruptxwe  of  muscle  is  produced  in  the  same  way,  and 
affects  the  same  muscles,  as  complete  rupture.  There  is  pain 
and  tenderness  increased  by  movement,  and  there  may  be  an 
appreciable  gap  in  the  continuity  of  the  muscle,  which,  however, 
does  not  show  the  same  tendency  to  increase  when  the  muscle 
contracts  as  it  does  when  the  rupture  is  complete.  The  treatment 
consists  in  rest  and  massage,  followed  by  movements  and  exercises 
calculated  to  restore  the  functions  of  the  muscle. 

Hernia  of  Muscle. — This  is  a  rare  condition,  in  which  the 
fascia  covering  a  muscle  becomes  stretched  or  torn,  and  the 
muscular  substance  is  protruded  through  the  rent,  constituting  a 
hernia.  It  has  been  chiefly  observed  in  the  adductor  longus  of 
those  who  are  learning  to  ride.  The  patient  exhibits  an  oval 
swelling  in  the  upper  part  of  the  thigh,  which  is  soft  and 
prominent  M'hen  the  muscle  is  relaxed,  is  less  prominent  when  it 
is  passively  extended,  and  becomes  small  and  hard  when  the 
mascle  is  thrown  into  contraction.  It  may  cau.se  no  incon- 
venience, or  may  be  associated  with  a  feeling  of  weakness  and  of 
being  easily  tired.  It  is  liable  to  be  mistaken,  according  to  its 
situation,  for  a  tumour,  a  cyst,  a  pouched  vein,  or  an  abdominal 
hernia.  In  some  cases  no  treatment  is  called  for.  If  it  is 
causing  inconvenience,  the  muscle  is  exposed  by  a  suitable 
incision,  and  if  there  is  a  rent  in  the  sheath  this  may  be  closed 
by  sutures  after  reducing  the  hernia.  If  this  is  impossible  the 
herniated  portion  of  muscle  is  excised. 

Dislocation  of  Tendons. — Tendons  which  run  in  grooves  may 
be  displaced  as  a  result  of  the  rupture  of  the  confining  sheath. 
This  injury  is  chiefly  met  with  in  relation  to  the  tendons  at  the 
ankle  and  in  the  long  tendon  of  the  biceps. 

Dislocation  of  the  •peronei  'tendons  may  be  met  with — for 
example,  in  a  patient  who  has  recently  sustained  a  violent  twist 
of  the  foot.  There  is  severe  pain  and  considerable  swelling  in 
the  region  of  the  outer  ankle  ;  the  peroneus  longus  by  itself,  or 
together  with  the  brevis,  is  found  lying  on  the  outer  aspect  or 
in  front  of  the  external  malleolus ;  the  patient  is  unable  to 
move  the  foot.  By  a  little  manipulation  the  tendons  are  replaced 
in  their  grooves,  and  are  retained  there  by  a  series  of  strijis 
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of  plaster.  At  tlio  end  of  three  weeks  massage  and  exercises 
are  employed. 

Sometimes  the  displacement  occurs  apart  from  a  definite 
injury.  Whenever  the  foot  is  everted  the  tendon  of  the  i^eroneus 
longus  is  liable  to  be  jerked  forwards  out  of  its  groove,  some- 
times with  an  audible  snap.  The  patient  is  pained  and  disabled 
until  the  tendon  is  replaced.  Reduction  is  easy,  but  the  dis- 
placement tends  to  recur  at  frequent  intervals.  Under  these 
conditions  an  incision  should  be  made  over  the  tendon ;  if  the 
sheath  is  merely  slack  or  is  torn,  it  is  tightened  up  or  closed 
vnth  catgut  sutures ;  or  an  artificial  sheath  is  made  by  raising 
up  a  cjuadrilateral  flap  of  periosteum  from  the  outer  aspect  of 
the  fibula,  and  stitching  it  over  the  tendon. 

Similarly  the  tibialis  j^osticus  may  be  displaced  over  the 
internal  malleolus  as  a  result  of  inversion  of  the  foot. 

The  lonfj  tendon  of  the  biceps  may  be  dislocated  outwards  or 
inwards — usually  inwards — as  a  result  of  violent  or  of  repeated 
rotation  movements  of  the  upper  arm,  such  as  are  performed  in 
wringing  clothes.  The  patient  is  aware  of  the  displacement 
taking  place,  and  is  unable  to  extend  the  forearm  until  the 
displaced  tendon  has  been  reduced  by  abducting  the  arm.  In 
recurrent  cases  the  patient  may  be  able  to  dislocate  the  tendon 
at  will,  and  in  such  cases  the  disability  is  so  inconsiderable  that 
there  is  rarely  any  occasion  for  interference. 

Wounds  of  Muscles  and  Tendons. — Accidentally  inflicted 
wounds  of  muscles  are  to  l)e  treated  on  the  same  lines  as  wounds 
of  other  soft  structures.  After  thorough  disinfection  they 
should  be  stitched  with  catgut.  If  they  are  allowed  to  retract 
or  if  the  wound  suppurates,  the  ends  are  united  by  scar  tissue 
and  may  become  fixed  to  bone  or  other  adjacent  structures.  In 
the  limbs  this  may  interfere  with  the  functions  of  the  muscle  : 
in  the  abdominal  wall  the  scar  tissue  may  stretch  and  yield,  and 
so  favour  the  development  of  a  ventral  hernia. 

Tendons  may  lie  cut  across  accidentally,  especially  in  those 
wounds  so  commonly  met  with  above  the  wrist.  It  is  essential 
that  the  ends  should  be  carefully  sutured  to  each  other,  and  as 
the  upper  end  is  retracted  the  original  wound  may  ret|nirc  to 
be  enlarged  in  an  upward  direction.  When  primary  suture  has 
been  omitted,  or  has  failed  in  consequence  of  sui)])uration,  the 
separated  ctkIs  of  the  tendon  become  adherent  to  adjacent 
structures,  and  the  function  of  the  associated  nuiscle  is  im])aired 
or  lost.  Under  these  conditions  the  operation  of  secondary 
suture  is  indicated.  A  free  incision  is  necessary  in  order  to 
discover  and  isolate  the  ends  of  the  tendon  ;  if  the  interval  is  too 
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wide  to  admit  of  tlieir  being  approximated  by  sutures,  one  or 
both  ends  must  be  lengthened  by  s[)litting  it  longitudinally  in 
order  to  bridge  the  gap. 

Avulsion,  of  Tendons. — This  is  a  rare  injury  in  which  the 
tendons  of  a  finger  or  toe  are  torn  from  tlieir  attachments  along 
with  the  digit  concerned.  In  the  hand  it  is  usually  brought 
about  by  the  fingers  being  caught  in  the  reins  of  a  runaway 
horse  or  being  seized  in  a  horse's  teeth.  It  is  usually  the 
terminal  phalanx  that  is  separated,  and  with  it  the  tendon  of 
the  deep  fiexor  which  ruptures  most  frequently  at  its  junction 
with  the  belly  of  the  muscle  in  the  forearm.  The  treatment 
consists  in  disinfecting  the  wound,  closing  the  tendon  sheath, 
and  trimming  the  mutilated  finger  so  as  to  provide  a  useful 
stump. 

Diseases  of  Muscle. 

Congenital  absence  of  one  or  more  muscles  may  be  met  with, 
usually  in  association  with  other  congenital  deformities.  '  The 
pectoralis  major,  for  example,  may  be  absent  on  one  or  on  both 
sides,  without,  however,  causing  any  disability,  as  other  muscles 
enlarge  and  take  on  its  functions. 

Atrojihy  of  Muscle. — There  is  a  form  of  atrophy  or  wasting 
of  muscles  described  as  "  simple  "  because  the  muscle  elements 
are  merely  diminished  in  size  without  undergoing  any  structural 
alteration.  It  is  commonly  met  with  as  a  result  of  disuse,  as 
when  a  patient  is  confined  to  bed  with  a  fracture.  In  cases  of 
bone  disease,  and  to  a  still  more  marked  degree  in  joint  disease, 
the  muscles  of  the  affected  region  become  atrophied  more  rapidly 
than  is  accounted  for  by  disuse  alone.  This  is  attributed  to  an 
interference  with  the  trophic  innervation  of  the  muscles  reflected 
from  centres  in  the  spinal  cord.  So  decided  is  the  atrophy 
that  it  is  commonly  recognised  as  an  evidence  of  the  existence 
of  joint  disease.  It  is  usually  more  marked  in  the  extensor  than 
in  the  flexor  groups  of  muscles.  The  affected  muscles  become 
soft  and  flaccid,  they  exhibit  tremors  on  attempted  movement, 
and  their  excitability  to  the  faradic  current  is  diminished. 

There  is  also  a  form  of  atrophy  which  may  be  described  as 
neuropathic  because  of  its  association  with  lesions  of  the  nervous 
system.  It  is  most  pronounced  in  lesions  of  the  motor  nerve 
trunks,  probably  because  vasomotor  and  trophic  fibres  are 
involved  as  well  as  those  which  are  i)urely  motor  in  function. 
It  is  attended  with  definite  structural  alterations,  the  muscle 
elements  first  undergoing  fatty  degeneration,  and  then  being 
absorbed,  and  replaced  to  a  large  extent  by  ordinary  connective 


DISEASES  OF  MUSCLE. 


367 


tissue  and  fat.  The  affected  muscles  exhibit  the  reaction  of 
degeueration. 

"  Muscular  Rheumatism." — This  clinical  term  is  applied  to 
a  group  of  affections  of  which  lumbago  is  tlie  best -known 
example.  The  group  includes  lumbago,  stiff-neck,  and  pleuro- 
dynia— conditions  which  have  this  in  common,  that  sudden  and 
severe  pain  is  excited  in  the  part  by  movement. 

In  lumbago  the  pain  is  usually  located  over  the  sacrum,  the 
sacro-iliac  joint,  or  aponeuroses  of  the  lumbar  muscles  on  one  or 
both  sides.  The  amount  of  tenderness  varies,  but  so  long  as 
the  patient  is  perfectly  quiet  he  is  free  from  pain.  The  slightest 
attempt  to  alter  the  position  of  the  back,  however,  is  attended 
by  pain,  which  may  be  so  severe  as  to  render  him  helpless  for 
the  moment.  The  pain  is  most  marked  on  rising  from  the 
stooping  position.  The  pain  may  shoot  down  the  back  of  the 
hip,  thus  simulating  sciatica,  or  the  patient  may  suffer  from 
lumbago  and  sciatica  at  the  same  time.  Once  a  patient  has 
suffered  from  lumbago,  it  is  very  liable  to  recur,  and  an  attack 
may  be  determined  by  errors  of  diet,  by  changes  of  weather, 
and  by  exposure  to  cold.  It  is  chiefly  met  with  in  male  adults, 
and  is  most  apt  to  occur  in  those  who  are  gouty  or  rheumatic, 
or  the  subjects  of  oxaluric  dyspepsia. 

In  '■^painful  stiff-neck "  or  rheumatic  torticollis  the  pain 
is  located  in  one  side  of  the  neck,  and  is  excited  by  some 
inadvertent  movement.  The  head  is  held  stiffly  on  one  side  as 
in  wy-neck,  the  patient  voluntarily  contracting  the  sterno- 
mastoid.  There  may  be  tenderness  over  the  vertebral  spines 
or  in  the  lines  of  the  cervical  nerves,  and  the  sterno-mastoid 
may  undergo  atrophy.  This  affection  is  as  common  in 
children  as  in  adults. 

In  pleurodynia  the  pain  is  located  to  the  side  of  the  chest,  in 
the  line  of  the  intercostal  nerves,  and  is  excited  by  movements 
of  the  chest,  as  in  coughing,  or  by  any  bodily  exertion.  There 
is  often  marked  tenderness. 

A  similar  affection  is  met  with  in  the  shoulder,  especially  on 
waking  from  sleep.  There  is  acute  pain  on  attempting  to  abduct 
the  arm,  and  there  may  be  localised  tenderness  in  the  region  of 
the  circumflex  nerve. 

It  would  appear  that  these  conditions,  which  have  hitherto 
been  regarded  as  specially  affecting  nmscles,  are  in  many  cases 
dependent  on  a  nerve  lesion  such  as  neuritis  or  on  some  joint 
affection. 

Treatment. — The  general  treatment  is  concerned  with  the 
diet,  attention  to  the  stomach,  bowels,  and  kidneys,  and  with 
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the  correction  of  any  gouty  or  rheumatic  tendencies  that  may  be 
present.  The  patient  must  persevere  with  movements  and  exer- 
cises, excepting  those  which  specially  excite  the  pain,  and  must 
avoid  exposure  to  cold  when  heated.  Great  benefit  may  be 
derived  from  massage,  and  from  the  use  of  the  battery,  especially 
in  cases  in  which  the  nerves  are  involved.  In  severe  cases  of 
lumbago,  exercises  are  out  of  the  question  until  the  excessive 
pain  and  helplessness  have  been  overcome  by  the  application 
of  heat,  as  by  a  hot-bottle  or  mustard  poultice.  Cupping  or 
needling,  or,  in  exceptional  cases,  hypodermic  injections  of 
antipyrin  or  morphin  may  be  called  for.  To  prevent  relapses  of 
lumbago,  the  patient  must  take  systematic  exercises  of  all  kinds, 
especially  those  which  bring  out  the  movements  of  the  spinal 
column  and  hips,  such  as  cycling. 

Contracture  of  Muscles. — Permanent  shortening  of  a  muscle 
may  result  from  the  prolonged  approximation  of  its  points  of 
attachment,  or  from  structural  changes  in  its  substance  produced 
either  by  injury  or  by  disease.  It  is  a  frequent  accompaniment, 
and  sometimes  a  cause  of  certain  deformities,  in  the  treatment  of 
which  division  of  the  contracted  muscle  or  muscles  may  be  an 
essential  step. 

An  aggravated  form  of  contracture  sometimes  follows  upon 
the  prolonged  anaemia  of  muscles,  such  as  is  caused  by  tight 
bandaging  or  the  use  of  the  elastic  tourniquet —  Volkmann's 
isc.hcemic  paralysis.  In  the  upper  extremity  the  muscles  of  the 
forearm  undergo  degeneration,  and  by  contracting  cause  a  claw- 
like deformity  of  the  hand  and  fingers.  The  tendons  of  the 
contracted  muscles  may  require  to  be  divided  and  lengthened. 

Myositis. — Various  forms  of  inflammation  of  p^/ogemc  origin 
are  met  with  in  muscle,  most  frequently  in  relation  to  pyemia 
and  to  typhoid  fever.  These  may  result  in  overgrowth  of  the 
connective-tis.sue  framework  of  the  muscle  and  degeneration  of 
its  fibres,  or  in  suppuration  and  the  formation  of  one  or  more 
abscesses  in  the  muscle  substance.  Repair  may  be  associated 
with  contracture.  An  evanescent  form  of  myositis,  attended 
with  considerable  pain,  may  be  met  with  as  a  result  of  gonorrhoea. 

In  the  early  secondary  period  of  syphilis,  the  muscles  may  he 
the  seat  of  dull,  aching,  nocturnal  pains,  especially  in  the  neck 
and  back.  Reference  must  also  be  made  to  what  is  known  as 
syphilitic  contracture,  a  condition  which  has  been  chiefly  observed 
in  the  later  secondary  period.  The  biceps  of  the  arm,  and  the 
hamstrings  in  the  thigh,  are  those  most  commonly  affected. 
The  striking  feature  is  a  gradually  increasing  difficulty  of  ex- 
tending the  limb  at  the  elbow  or  knee,  and  progressive  flexion 
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of  the  joint.  Tbe  aifected  muscle  is  larger  and  firmer  than 
normal,  and  its  electric  excitability  is  diminished.  In  tertiary 
syphilis  individual  muscles  may  become  the  seat  of  interstitial 
myositis  or  of  gummata,  both  of  these  being  well  illustrated  in 
the  muscles  of  the  tongue.  All  of  these  affections  readily  yield 
to  anti-syphilitic  remedies. 

Tuherculous  disease  in  muscle,  while  usually  due  to  extension 
from  adjacent  tissues,  is  sometimes  the  result  of  a  primary  infec- 
tion through  the  blood-stream.  Tuberculous  nodules  are  found 
disseminated  throughout  the  muscle.  The  surrounding  tissues 
are  indurated,  and  central  caseation  may  take  place  and  lead  to 
abscess  formation  and  sinuses.  We  have  observed  this  primary 
form  of  tuberculous  disease  in  the  gastrocnemius  and  in  the 
psoas — in  the  latter  muscle  ajjart  from  tuberculous  disease  in  the 
vertebrai. 

Ossification  in  Muscles,  Tendons,  and  Fasciae  —  Myositis 
Ossificans. — Reference  may  be  made  in  the  first  place  to  the 
very  common  ossifications  met  with  in  muscles,  tendons,  fasciae, 
and  ligaments  in  those  who  are  the  subjects  of  arthritis  deformans. 
They  are  seldom  recognised  clinically,  but  are  frequently  met 
with  in  the  dissecting-room  and  in  museums.  Similar  localised 
ossifications  are  met  with  in  Charcot's  disease  of  joints,  in  long- 
standing cases  of  leg  ulcer  (Fig.  16),  and  in  fractures  which 
have  repaired  with  exuberant  callus.  The  new  bone  may  be  in 
the  form  of  spicules,  plates,  or  irregular  masses,  which,  when 
they  are  connected  with  a  bone,  are  sometimes  called  false  or 
spurious  exostoses. 

Another  variety  of  ossification  in  muscle  is  that  met  with  as 
a  result  of  injury.  Ossification  in  the  crureus  or  vastus  externus 
muscle  has  been  chiefly  observed  after  a  severe  blow  on  the 
thigh — such,  for  example,  as  a  kick  from  a  horse.  Within  a 
week  or  two  a  tumour  appears  at  the  site  of  injury,  and  becomes 
progressively  harder  until  its  consistence  is  that  of  solid  bone. 
If  the  tumour  moves  with  the  affected  nuiscle  it  causes  but  little 
inconvenience.  If,  as  is  commonly  the  case,  it  is  fixed  to  the 
subjacent  bone,  the  action  of  the  muscle  is  impaired,  and  the 
patient  complains  of  pain  and  difficulty  in  flexing  the  knee.  In 
skiagrams  the  tumour  yields  a  shadow  which  may  or  may  not 
be  continuous  with  that  of  the  femur.  The  treatment  consists 
m  excising  the  bony  mass.  In  some  cases  a  liajmatoma  with  a 
fibrous  wall  and  smooth  lining  membrane  is  found  overlying  the 
bony  tumour. 

A  similar  ossification  has  been  observed  in  the  brachialis  anticus 
interfering  with  the  movements  of  the  elbow. 
VOL.  [—24 


370     xMUSCLES,  TENDONS,  &  TENDON  SHEATHS. 


Ossification  in  tlie  adductor  longus  was  first  described  by 
Billroth  under  the  name  of  "  rider's  bone."  It  is  believed  to  be 
due  to  bruising  and  partial  rupture  of  the  muscle,  and  has  been 
observed  chiefly  in  cavalry  soldiers.  It  causes  little  inconvenience, 
and  is  usually  discovered  accidentally  as  an  induration  in  the 
substance  of  the  muscle. 

Ossification  in  the  left  deltoid  and  pectoral  muscles  has  been 
observed  in  foot-soldiers  in  the  German  army,  and  has  secured 
the  name  of  "drill-bone." 

Lastly,  there  is  the  interesting  generalised  disease — p?'o- 
f/ressive  ossifying  myositis — in  which  the  muscles,  tendons,  and 
fasciae  thi'oughout  the  body  are  converted  into  bone.  It  affects 
almost  exclusively  the  male  sex,  and  is.  sometimes  associ- 
ated with  congenital  deformities  of  the  fingers  and  toes.  It 
usually  begins  in  childhood  or  youth,  sometimes  after  an 
injury,  sometimes  without  any  apparent  cause.  The  muscles  of 
the  back,  especially  the  trapezius  and  latissimus,  are  the  first-  to 
be  affected.  They  may  become  swollen  and  tender,  or  the  initial 
complaint  may  be  of  limitation  of  movement.  On  examination 
the  bony  nodules  are  seen  and  felt,  and  may  be  shown  in  skia- 
grams. As  time  goes  on  these  bony  nodules  increase  in  number 
and  size,  and  tend  to  become  fused  together  into  larger  masses. 
The  spine  becomes  rigid,  the  head  is  bent  forward,  the  hips 
are  flexed,  and  abduction  and  other  movements  of  the  arms 
limited.  The  disease  progresses  by  fits  and  starts  luitil  all  the 
striped  muscles  of  the  body  may  be  ossified,  and  all  movements, 
even  those  of  the  jaws,  may  be  abolished.  It  is  generally  fatal 
within  ten  or  twelve  years  from  its  onset,  death  usually  resulting 
from  pulmonary  complications.  There  is  no  means  of  arresting 
the  disease,  and  treatment  is  restricted  to  improving  the  general 
health,  and  to  the  removal  of  any  mass  of  bone  which  interferes 
with  an  important  movement. 

The  bone-  found  in  muscle  is  derived  from  its  connective- 
tissue  framework,  and  the  muscle  fibres  themselves  undergo 
atrophy  and  absorption.  The  bone  is  spongy  in  character,  and 
its  development  takes  place  along  similar  lines  to  those  normally 
observed  in  the  periosteum. 

Tumours  of  Muscle. — With  the  exception  of  certain  rare 
congenital  varieties,  such  as  the  rhabdomyoma,  tumours  of 
muscle  grow  from  the  connective-tissue  framework  and  not  from 
the  muscle  fibres.  Innocent  tumours,  such  as  .the  fibroma, 
lipoma,  angioma,  and  ncuro-fibroma,  are  very  rare..  Malignant 
tumours  may  be  primary  in  the  muscle,  or  may  result  from 
extension  from  adjacent  growths — for  example,  implication  of 
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the  pectoral  muscle  in  cancer  of  the  breast — or  may  be  derived 
by  metastasis  from  tumours  situated  elsewhere.  Tlie  diagnosis 
of  an  intramuscular  tilmour  is  made  by  observing  that  the 
swelling  is  situated  beneath  the  deep  fascia,  and  tliat  it  becomes 
firm  and  fixed  when  the  muscle  is  contracted.  When  the  muscle 
is  relaxed,  the  tumour  becomes  softer,  and  can  be  moved  in  the 
transverse  axis  of  the  muscle,  but  not  in  its  long  axis.  The  same 
remarks  apply  to  a  gumma  or  mass  of  bone  within  the  muscle. 

Clinical  urterest  chiefly  attaches  to  that  form  of  slowly 
growing  flbro-sarcoma — the  recurrent  fibroid  of  Paget — which 
is  most  frequently  met  ^vith  in  the  muscles  of  the  abdominal 
wall.  A  rarer  variety  is  the  chondro- sarcoma,  which  may 
undergo  ossification  to  such  an  extent  as  to  be  appreciable  in 
skiagrams. 

In  primary  sarcoma  the  treatment  consists  in  removing  the 
muscle.  In  the  limbs  the  function  of  the  muscle  which  is  re- 
moved may  be  retained  by -transplanting  an  adjacent  muscle  in 
its  place.  We  have  carried  this  out  in  an  ossifying  sarcoma  of 
the  muscles  of  the  calf  by  stitching  the  divided  peroneus  longus 
into  the  tendo  Achillis. 

Hydatid  cysts  of  muscle  are  very  rare. 


DISEASES  OF  TENDONS  AND  OF 
TENDON  SHEATHS. 

Tendon  sheaths  have  the  same  structure  and  function  as  the 
synovial  membranes  of  joints,  and  are  liable  to  the  same 
diseases. 

Teno  -  synovitis.  —  The  toxic  or  infective  agent  causing 
inflammation  of  tendon  sheaths  is  either  conveyed  to  them 
through  the  blood -stream,  as  in  the  gouty,  gonorrhoeal,  and 
tuberculous  varieties,  or  is  introduced  directly  through  a  wound, 
as  in  the  common  form  of  septic  teno-synovitis. 

'^Simple"  Teno-synovitU. — In  the  so-called  simple  or  trau- 
matic teno-synovitis,  although  the  most  prominent  etiological 
factor  is  a  .strain  or  over-use  of  the  tendons,  there  is  some 
other,  probably  a  toxic,  factor  in  its  production,  otherwise 
the  affection  would  be  much  more  common  than  it  is.  Only 
a  very  small  proportion  of  those  who  strain  or  over-use  their 
tendons  become  the  subjects  of '  teno-synovitis.  It  is  usually 
excited  by  the  excessive  use  of  certain  tendons  in  those  who  are 
predisposed  by  constitutional  peculiarity  or  by  the  presence  of 
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some  toxin  in  the  blood.  It  is  common  in  the  tendons  at  the 
wrist,  and  especially  in  the  extensors  of  the  thumb.  In  certain 
occupations — in  riveters,  in  washerwomen,  pianists,  fencers,  and 
in  those  who  row — it  is  frec[uently  met  with.  At  the  ankle  it 
may  affect  the  peronei,  the  extensor  longus  digitorum,  or  the 
tibialis  anticus,  but  it  is  most  often  met  with  in  relation  to  the 
tendo  Achillis.  This  affection,  Avliich  is  known  as  Achillo-dynia, 
results  from  the  pressure  of  ill-fitting  boots  or  from  the  excessive 
use  and  strain  of  the  tendon  in  cycling,  walking,  or  dancing. 
There  is  pain  and  difficulty  in  raising  the  heel  from  the  ground, 
and  there  is  well-marked  crepitation  or  creaking  when  the 
tendon  is  moved  beneath  the  examining  fingers.  It  readily 
subsides  under  rest  and  the  application  of  a  blister,  but  it  is 
apt  to  relapse  on  a  repetition  of  the  exciting  cause.  In  the 
upper  arm  the  sheath  of  the  long  tendon  of  the  biceps  may  be 
affected. 

The  anatomical  changes  resemble  those  observed  in  a  dry 
pleurisy ;  there  is  an  exudation  of  fibrinous  lymph  onto  the 
surface  of  the  tendon  and  its  sheath,  .so  that  there  is  friction 
when  these  surfaces  rub  together. 

The  clinical  features  are  pain  on  movement,  tenderness  on 
pressure  over  the  affected  tendon,  and  a  sensation  of  crepitation 
or  friction  when  the  tendon  is  moved  in  its  sheath.  The 
crepitation  may  be  soft  like  the  friction  of  snow,  or  may  resemble 
the  creaking  of  new  leather — "  saddle-back  creaking."  There 
may  be  swelling  in  the  long  axis  of  the  tendon,  and  redness 
and  oedema  of  the  skin.  If  there  is  an  eft'nsion  of  fluid  into 
the  sheath,  the  swelling  is  more  marked  and  crepitation  is 
absent.  The  affection  subsides  in  a  few  days  under  rest,  but  is 
liable  to  relapse  on  a  renewal  of  the  exciting  cause.  There  is 
usually  little  tendency  to  the  formation  of  adhesions. 

Treatment. — When  the  extensor  tendons  of  the  thumb  or 
fingers  are  affected,  the  pain  is  relieved  by  lead  and  opium 
fomentations,  or  by  glycerin  and  belladonna,  and  the  forearm 
and  hand  should  be  immobilised  on  a  palmar  splint.  The  later 
treatment  consists  in  massage  and  movement  of  the  thumb 
and  fingers.  Any  constitutional  or  gastro-intestinal  derange- 
ment should  be  corrected  by  appropriate  diet  and  medicinal 
treatment. 

Gouty  Tenosynovitis. — The  deposit  of  urate  of  soda  beneath 
the  endothelial  covering  of  tendons  or  of  that  lining  their 
sheaths  is  commonly  met  Avith  in  gouty  subjects.  The 
accumulation  of  urates  may  result  in  the  formation  of  visible 
nodular  swellings,  varying  in  size  from  a  pea  to  a  cherry. 
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wliich  are  attaclied  to  tlie  tendon  and  move  with  it.  They 
may  be  merely  uusiglitly,  or  they  may  interfere  with  the  use  of 
the  tendons.  Kecurrent  attacks  of  inflammation  sometimes 
occur.  We  have  removed  gouty  masses  on  account  of  one  or 
other  of  these  indications,  with  satisfactory  results. 

Suppurative  Teno  -  synovitis.  —  This  form  usually  follows 
upon  infected  wounds  of  the  fingers — especially  of  the  thumb 
or  little  finger — and  is  a  frequent  sequel  to  whitlow.  It  may 
also  follow  amputation  of  the  fingers.  Once  the  infection  has 
gained  access  to  the  sheath,  it  tends  to  spread,  and  may  reach 
the  palm  or  even  the  forearm,  being  then  associated  wth 
cellulitis.  There  is  considerable  fever,  pain,  and  swelling. 
Rus  frequently  forms.  In  moderately  acute  cases  the  tendon 
and  its  sheath  become  covered  with  granulations,  which  subse- 
quently lead  to  the  formation  of  firm  adhesions ;  while  in  very 
acute  cases  the  tendon  generally  sloughs.  Pus  may  burst  into 
the  cellular  tissue  outside  the  sheath,  and  the  suppuration  may 
spread  to  neighbouring  sheaths  or  to  adjacent  bones  or  joints — 
for  example,  those  of  the  wrist. 

The  treatrimit  consists  in  early  incision  of  the  sheath. 
Several  incisions  are  usually  required,  and  drainage-tubes  are 
then  introduced.  As  soon  as  the  inflammation  has  subsided, 
active  and  passive  movements  are  to  be  employed  in  order  to 
prevent  the  formation  of  adhesions  between  the  tendon  and  its 
sheath.  If  the  tendon  sloughs,  the  dead  portion  should  be 
removed,  as  its  separation  by  nature  is  extremely  slow.  The 
treatment  of  whitlow  has  been  already  described. 

Gonorrhoeal  Teno -synovitis. — This  is  by  no  means  rare, 
especially  in  the  tendon  sheaths  about  the  ankle.  It  may  occur 
in  a  mild  form,  with  pain,  impairment  of  movement,  and  oedema, 
and  sometimes  an  elongated,  fluctuating  swelling  forms,  the 
result  of  serous  effusion  itito  the  sheath.  In  the  more  severe 
variety  the  skin  is  red,  and  the  swelling  partakes  of  the 
characters  of  a  phlegmon  with  threatening  suppuration.  While 
the  sheath  may  be  filled  with  pus,  the  tendon  rarely  sloughs. 
This  condition  may  alternate  with  a  gonorrhoeal  affection  of  one 
of  the  large  joints.  It  usually  subsides  under  rest  and  soothing 
a[)plications,  but  is  liable  to  relapse.  The  suppurative  form 
should  be  incised  and  drained. 

TuhercAdous  Disease  of  Teruhm  Sheaths. — This  is  a  compara- 
tively common  affection,  and  is  analogous  to  tuberculous  disease 
of  the  synovial  membrane  of  joints.  It  may  originate  in  the 
sheath,  or  may  si)read  to  it  from  disease  in  an  adjacent  bone. 

The  commonest  form  is  that  in  which  the  synovial  sheath  is 
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distended  with  fluid  containing  melon-seed  bodies — a  condition 
formerly  known  as  ]tych-02}s  or  hygroma  of  tendon  sheaths. 
The  sheath  itself  is  thickened  by  the  growth  of  tuberculous 
granulation  tissue,  which  subsequently  undergoes  degeneration. 
On  the  free  surface  the  fibrinous  material  is  detached  and 
moulded  into  melon -seed  bodies  by  the  movements  of  the 
tendon.  These  bodies  vary  greatly  in  size  and  shape,  are  of  a 
dull- white  colour,  and  have  a  smooth  surface  (Fig.  217).  They 
consist  of  a  material  resembling  fibrin,  which  is  usually  homo- 
geneous, but  is  sometimes  arranged  in  a  laminated  or  reticulated 

fashion.  Cellular  elements  may 
be  scattered  throughout  its  sub- 
stance, but  they  rarely  exhibit  the 
arrangement  of  tubercle  follicles, 
and  it  is  seldom  possible  to  de- 
monstrate tubercle  bacilli  in  them. 
The  melon-seed  bodies  are  usually 
suspended  in  a  clear  or  slightly 
turbid,  yellowish,  viscous  fluicl. 
There  may  be  an  overgro\rth  of 
the  fatty  fringes  of  the  synovial  sheath,  a 
condition  described  as  "arborescent  lipoma." 

The  clinical  features  vary  mth  the  tendon 
sheath  affected.  In  the  common  flexor 
sheath  of  the  hand  a  swelling  is  formed, 
which  is  hour-glass-shaped,  bulging  above 
and  below  the  annular  ligament — the  so- 
QdlleA  compound  jMlmar  ganglion  (Fig.  74). 
There  is  little  or  no  pain,  but  the  fingers 
tend  to  be  stiff'  and  weak,  and  they  may 
palpation  it  is  usually  possible  to  displace 
compartment   to  the 


Fig.  74. — Tuberculous 
Disease  of  Sheaths  of 
Flexor  Tendons. 

(Mr.  J.  M.  Cotterill'scase.) 
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In  the  sheath  of  the  peronei  or  other  tendons 
the  swelling  is  sausage -shaped,  with  a  con- 


movement  of 
In  the  flexor 
to  the  finger, 
about  the  ankle 

striction  opposite  the  annular  ligament. 

The  onset  and  progress  of  the  affection  are  most  insidiou!<, 
and  the  condition  may  remain  stationary  for  long  periods.  It 
is  aggravated  by  use  or  strain  of  the  tendons  involved.  In 
exceptional  cases  the  skii»^  becomes  thinned  and  gives  way, 
leading  to  the  formation  of  a  discharging  sinus.    The  prognosis 
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is  iiitluenced  by  the  general  condition  of  the  patient  and  the 
existence  of  tuberculous  lesions  elsewhere  in  the  body. 

The  treatment  is  conducted  on  the  same  lines  as  for  a  cold 
abscess.  The  distended  sheath  is  laid  open,  the  contents 
evacuated,  the  wall  scraped  and  swabbed  out  with  pure  carbolic 
acid,  and  the  wound  closed.  In  the  common  flexor  sheaths  of 
the  palm  an  attempt  may  be  made  to  cure  the  condition  by 
removing  the  contents  through  a  small  incision  and  filling  the 
cavity  with  iodoform  emulsion.  Movement  of  the  fingers  is 
an  important  element  in  the  after  treatment. 

A  less  common  form  of  ttiberculous  disease  is  that  in  which 
the  sheath  becomes  the  seat  of  a  diffuse  ticberculous  thickeimig, 
not  unlike  the  white  swelling  met  with  in  joints,  and  with  a 
similar  tendency  to  caseation.  There  is  an  absence  of  fluid  and 
of  melon-seed  bodies.  A  painless  swelling  of  an  elastic  and 
tumour-like  character  forms  in  relation  to  the  tendon  sheath. 
It  is  hour-glass-shaped  in  the  common  flexor  sheath  of  the  palm, 
elongated  or  sausage-shaped  in  the  extensors  of  the  wrist  and  in 
the  tendons  at  the  ankle.  Although  resembling  the  previous 
form  in  being  slow  in  progress  and  of  long  duration,  it  is  more 
liable  to  result  in  invasion  of  the  tendons  and  interference 
with  their  functions.  It  is  also  more  liable  to  break  down  and 
lead  to  the  formation  of  abscesses  and  sinuses,  and  in  otir 
experience  is  more  often  associated  with  disease  in  the  adjacent 
bone  or  joint.  In  the  peronei  tendons,  for  example,  it  may  be 
associated  with,  and  result  from,  disease  of  the  fibula  or  of  the 
ankle-joint. 

The  diagnosis  is  easy  as  a  rule,  but  the  local  appearances 
closely  resemble  those  of  innocent  tumours  of  tendon  sheaths. 

Treatment. — Excision  of  the  aflected  sheath  is  the  only  satis- 
factory treatment.  The  whole  of  the  diseased  area  must  be 
exposed  by  free  incision  of  the  overlying  soft  parts ;  the  sheath 
is  then  carefully  isolated  from  the  surrounding  tissues  and  cut 
across  above  and  below.  Any  tuberculous  tissue  on  the  tendon 
itself  is  removed  with  a  sharp  spoon.  Associated  Ijone  or  joint 
lesions  are  dealt  with  at  the  same  time.  In  the  after  treatment 
the  functions  of  the  tendons  must  be  preserved  by  active  and 
passive  movements. 

SyiihiiUir.  Affections  of  Tendon  Sheaths. — These  closely  re- 
semble the  syj)hilitic  affections  of  the  synovial  membrane  of 
jomts.  During  the  secondary  period  the  lesion  usually  consists 
in  effusion  into  the  sheath  ;  gummata  are  met  with  during  the 
tertiary  period. 

Tumours  of  Tendon  Sheaths. — Innocent  tumours  are  very 
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rare.  Their  clinical  features  resemble  tuberculous  disease  so 
closely  that  the  diagnosis  is  rarely  made  before  operation.  In 
addition  to  the  lipoma,  fibroma,  and  myxoma,  special  mention 
should  be  made  of  the  myeloma.  This  is  met  with  either  at  the 
wrist  or  ankle  as  an  elongated  swelling  of  slow  develojiment. 
The  tumour  tissue,  when  exposed  by  dissection,  is  of  a  chocolate 
or  chamois-yellow  colour,  and  consists  almost  entirely  of  giant 
cells.  The  treatment  consists  in  dissecting  the  tumour  tissue 
off  the  tendons ;  recurrence  is  the  exception.  All  varieties  of 
sarcoma  are  met  with,  but  their  origin  from  tendon  sheaths  is 
not  associated  with  any  special  features.  In  removing  them  it 
may  be  necessary  to  sacrifice  the  tendons  or  to  amputate  the 
limb. 


CHAPTER  XIX. 


THE  BURS^. 

Anatomy — Normal  and  adventitious  bursae — Injuries  :  Bursal  hsematoma 
— Diseases  :  Traumatic  or  trade  bursitis  ;  Bursal  hydrops  ;  Solid 
bursal  tumour  ;  Gouorrliceal  and  suppurative  forms  of  bursitis  ; 
Tuberculous  and  syphilitic  disease — Tumours — Diseases  of  individual 
burscc  in  the  iqjper  and  lower  extremity. 

A  BURSA  is  a  closed  sac  lined  by  endothelium  and  containing 
synovial  fluid.  Burste  occur  where  two  surfaces  rub  against  one 
another,  and  they  serve  to  diminish  friction.  tSome  are  normally 
present — for  examj^le,  in  front  of  the  knee  and  over  the  point 
of  the  elbow.  Others  are  developed  in  situations  where  undue 
pressure  is  applied — for  example,  in  relation  to  deformities. 
Such  adventitious  hursce  are  common  over  the  tarsal  bones  in 
certain  cases  of  club-foot. 

The  lining  membrane  of  bursas  resembles  that  of  joints  and 
tendon  sheaths,  and  is  liable  to  the  same  forms  of  disease. 

Injuries  of  Bursae. — As  a  result  of  contusion,  hasmorrhage 
may  occur  into  the  cavity  of  a  bursa  and  give  rise  to  a  bursal 
hiematoma.  This  is  especially  liable  to  occur  in  bleeders. 
Such  a  hajinatoma  may  mask  a  fracture  of  the  bone  beneath — 
for  example,  fracture  of  the  olecranon  process.  Acute  suppura- 
tion is  a  frequent  sequel  of  infected  wounds. 

Diseases  of  Bursae. — The  various  forms  of  infianimation  met 
with  in  burs£e  correspond  very  closely  to  those  occurring  in 
tendon  sheaths. 

Traumatic  or  "Trade"  Bursitis. — This  term  maybe  con- 
veniently employed  to  include  certain  affections  of  bursas  which 
are  characterised  by  an  effusion  of  fluid  into  the  cavity  with 
more  or  less  thickening  of  the  lining  membrane  of  the  sac. 
While  friction  and  pressure  constitute  the  most  prominent 
factors  in  its  production,  it  is  probable  that  there  is  also  some 
toxic  agent  concerned,  otherwise  the  afi'ection  would  be  nuich 
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more  common  than  it  is.  Of  the  countless  housemaids  in  whom 
the  ]3repatellar  bursa  is  subjected  to  friction  and  pressure,  only 
a  small  proportion  become  the  subjects  of  the  typical  form  of 
traumatic  bursitis  known  as  "housemaid's  knee."  The  trau- 
matic element,  however,  is  so  obvious  in  the  causation  of  this 
form  of  bursal  enlargement,  and  its  occurrence  in  certain 
occupations  is  so  common,  that  the  general  term  "  trade- 
bursitis  "  has  been  applied  to  it. 

The  clinical  features  vary  in  different  cases.  Taking  ^^re- 
jiatdlar  bmsitis — the  so-called  housemaid's  knee — as  the  tyj^e, 
we  find  that  sometimes,  and  especially  in  acute  cases,  the  part 
is  hot,  swollen,  and  tender,  and  fluctuation  may  be  detected  in 
the  bursa.  The  patient  may  be  obliged  to  lie  up.  In  the 
majority  of  cases  the  chief  feature  is  the  gradual  accumulation 
of  fluid  constituting  the  bursal  hydrops  or  hygroiiM.  Where  the 
affection  has  lasted  some  time,  or  has  frequently  relapsed,  the 
wall  of  the  bursa  becomes  thickened  by  newly  formed  fibrous 
tissue.  This  may  take  place  in  a  uniform  and  concentric 
fashion,  resulting  in  the  formation  of  a  fibrous  tumour — the 
solid  burscd  tumour — a  small  cavity  containing  a  little  fluid 
remaining  in  the  centre.  Or  the  fibrous  thickening  may  be 
quite  irregular  and  result  in  the  formation  of  sejDta,  bands  or 
fringes  not  unlike  those  met  with  in  arthritis  deformans.  The 
detachment  of  fringes  may  give  rise  to  loose  bodies  like  those 
inet  with  in  joints.  Less  frequently  there  are  fibrinous  bodies 
of  the  melon-seed  type,  sometimes  moulded  into  circular  discs 
like  wafers.  The  presence  of  irregular  thickenings  of  the  wall, 
or  of  loose  bodies,  may  be  recognised  clinically — esjJecially  in 
superficial  bursai,  and  when  the  sac  is  not  tensely  filled  with 
fluid. 

The  treatment  varies  according  to  the  variety  and  stage  of 
the  attection.  In  recent  cases  the  symptoms  subside  under  rest 
and  the  application  of  carbolic  or  lead  and  opium  fomentations. 
Hydrops  is  got  rid  of  by  blistering,  by  tapping,  or  by  incision 
and  drainage.  When  the  waU  is  thickened  the  most  satisfactory 
treatment  is  to  excise  the  bursa.  The  overlying  skin  should  be 
reflected  downwards  in  the  shape  of  a  horse-shoe  flap. 

Similar  forms  of  bursitis  are  associated  with  [lonoiThoeal 
infection,  and  with  rlieumatism — especially  that  following  scarlet 
fever — and  are  apt  to  be  very  persistent  or  to  relapse  after 
apparent  cure.  In  yout,  urate  of  soda  is  deposited  in  the  wall 
of  the  bursa,  and  may  result  in  the  formation  of  chalky  tumours, 
sometimes  of  considerable  size. 

The  s%i2}purative  form  may  be  due  to  the  extension  of  an 
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adjacent  inflammation — for  example,  from  suppm'atiou  in  a  joint 
or  in  the  cellular  tissue ;  but  it  usually  results  from  an  infected 
wound  implicating  the  bursa,  or  the  skin  and  subcutaneous 
tissue  over  it.  It  is  most  frequently  met  with  in  the  olecranon 
bursa  after  a  fall  on  the  point  of  the  elbow,  and  may  run  a  very 
acute  course.  There  is  redness  of  the  skin,  great  swelling  and 
oedema  of  the  arm,  and  if  untreated  the  septic  process  may 
transgress  the  wall  of  the  bursa,  invade  the  surrounding  cellular 
tissue,  and  spread  up  and  down  the  limb.  The  condition  may 
simulate  erysipelas.  The  corresponding  affection  in  the  pre- 
patellar bursa  may  also  assume  serious  proportions.  Treatment 
is  conducted  on  general  principles. 

Tuberculous  disease  of  bursaj  closely  resembles  that  of  tendon 
sheaths.  It  may  occur  as  an  independent  affection,  or  may  be 
associated  with  tuberculous  disease  in  an  adjacent  bone  or  joint 
It  is  chiefly  met  with  in  the  prepatellar  and  subdeltoid  bur.stB, 
or  in  one  of  the  bursiE  over  the  great  trochanter.  The  clinical 
features  are  those  of  an  indolent  hydrops,  with  or  without 
melon-seed  bodies,  or  of  uniform  thickening  of  the  wall  of  the 
bursa,  which  sometimes  breaks  down  into  a  cold  abscess  and 
gives  rise  to  persistent  sinuses.  The  best  treatment  is  to  excise 
the  affected  bursa,  or,  where  this  is  impracticable,  to  lay  it  freely 
open,  remove  the  softened  tuberculous  tissue  with  the  sharp 
spoon,  and  treat  the  resulting  cavity  by  the  open  method. 

Sij'philitic  disease  is  rarely  recognised  except  in  the  form  of 
bursal  and  peri-bursal  gummata  in  front  of  the  knee-joint. 

Tumours  of  bursse  include  the  fibroma,  the  myxoma,  the 
myeloma  or  giant-celled  tumour,  and  various  forms  of  sarcoma. 
They  present  the  same  clinical  features,  and  are  treated  on  the 
same  lines,  as  similar  tumours  elsewhere. 

Diseases  of  Individual  Bursse.  —  In  the  upper  extremity 
tlie  oleaunon  bursa  is  that  most  frequently  affected.  The 
enlargement  usually  results  from  friction  and  pressure,  and  is 
known  as  the  "miner's"  or  "student's  elbow."  The  subdeltoid 
bursa  may  be  distended  with  fluid  and  melon-seed  bodies — 
especially  as  a  result  of  tuberculous  disease — constituting  a 
prominent  swelling  on  the  outer  aspect  of  the  shoulder. 
Mention  should  also  be  made  of  the  bursa  underneath  the 
tendon  of  the  subscapidaris  muscle,  disease  of  whicli  causes 
impairment  of  the  movements,  and  alteration  in  the  attitude  of 
tlie  shoulder ;  and  of  the  adventitious  bursa  which  forms  over 
the  acromion  process  in  porters  and  others  who  carry  weights 
on  the  shoulder. 

In  the  lower  extremity  a  largo  number  of    normal  and 
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adventitious  burste  are  met  with.    That  over  tlie  tuljerosity  of 


Fig.  75. — Great  Bnlargemeut  of  the  Ischial  Bursa. 
(Mr.  Scot  Skirving's  case.) 

tilt  ischium  when'  enlarged  as  a  trade  disease  is  known  as 

"weaver's"  or  "tailor's  bottom."  It 
may  form  a  fluctuating  swelling  of 
great  size,  jn-ojecting  on  the  buttock 
and  extending  down  the  thigh,  and 
causing  great  inconvenience  in  sitting 
(Fig.  75).  There  are  two  bursas  over 
the  great  trochanter,  one  superficial  to 
and  one  beneath  the  apoueui'osis  of 
the  gluteus  maximus  ;  the  latter  is  not 
infrequently  infected  by  tuberculous 
disease  spreading  from  the  trochanter. 

Disease  of  the  bursa  between  the 
2JSoas  and  the  capsule  of  the  hip-joint 
is  associated  with  clinical  features  not 
unlike  those  of  hip  disease.  The  limb 
may  be  flexed,  abducted  and  rotated 
out,  and  there  is  a  distinct  swelling 
in  the  upper  part  of  Scarpa's  triangle. 

The  bursa  beneath  the  quadriceps 
extensor  —  suhcrural  bursa  —  usually 
communicates  freely  Avith  the  knee- 
joint  and  shares  in  its  diseases.  When 
shut  ofl:"  from  the  knee  it  may  sufl'er 
independently,  and  when  distended 
with  fluid  forms  a  horse-shoe  swelling  above  the  patella  (Fig.  76). 


Fw.  76. — Bilateral  Hydrops 
of  Subcrural  Bursa. 
(Mr.  F.  M.  Caiid's  case.) 
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lu  front  of  the  jMtdla  and  itn  ligament  there  may  be  one, 
two,  or  three  bursaj,  usually  communicating  with  one  another. 
Enlargement  of  one  or  other  of  tlie.se  is  known  as  housemaid's 


Fig.  77. — Hydrops  of  Prepatellar  Bursa  in  a  housemaid. 

knee  —  which  has  already  been  described.  The  bursa  hetiveen 
the  ligamenttim  patellce  and  the  tibia  is  very  rarely  the  seat  of 
independent  disease.  There  is  pain  and  tenderness  referred  to 
the  ligament,  the  patient  is  unable 
to  extend  the  limb,  the  tubercle  of 
the  tibia  is  apparently  enlarged,  and 
there  is  a  fluctuating  swelling  on 
either  side  of  the  ligament,  most 
marked  in  the  extended  or  semiflexed 
position  of  the  limb. 

Of  the  numerous  bursas  in  the 
popliteal  space,  that  between  the 
semi-memhranosns  and  inner  head  of 
the  gastrocnemius  is  most  frequentlj' 
enlarged  (Fig.  78).  It  is  usually  of 
the  nature  of  a  simple  hydrops,  form- 
ing a  fluctuating  egg-  or  sausage- 
shaped  swelling  at  the  inner  side  of 
the  popliteal  space.  It  is  flaccid  in 
tlie  flexed,  and  tense  in  the  extended 
[)osition  of  the  limb.  As  a  rule  it 
causes  little  inconvenience  and  may 
be  left  alone.  Otherwise  it  should 
be  dissected  out,  and  if  there  is  a 
communication  with  the  knee-joint 
this  should  be  closed  with  sutures. 
An  adventitious  l)ursa  may  form  over  the  crlcnial  nia/feo/us, 
especially  in  tailors,  giving  rise  to  the  condition  known  as 
"  tailor's  ankle "  (Fig.  79).  The  bursa  betweeir  the  tendo 
Achillis  and  the  up2Kr  pa7-t  of  the  os  calcis  may  become  inflamed 


Fig.  78. — Enlarged  Senil-Meni- 
branosus  Bursa. 
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—  especially  as  a  result  of  post- scarlatinal  rheumatism  or 
gonorrlicea.  The  aifection  is  known  as  Achillo-bursitis.  There 
is  severe  pain  in  the  region  of  the  insertion  of  the  tendo 
Achillis,  and  the  movements  at  the  ankle-joint  are  restricted.  The 
patient  is  lame,  and  may  be  unable  to  walk  when  the  feet  are 
bare.  A  tender  swelling  forms  on  either  side  of  the  tendon. 
When,  in  spite  of  palliative  treatment,  the  affection  persists  or 
relapses,  it  is  best  to  excise  the  bursa.  A  flap  of  skin  is  raised 
from  the  posterior  aspect  of  the  heel,  the  tendo  Achillis  is  split 

longitudinally,  and 
the  bursa  dissected 
out.  If  there  is  a 
bony  projection 
from  the  os  calcis, 
as  sometimes  occurs, 
it  should  be  shaved 
off  with  the  chisel. 

Sometimes  there 
is  a  bursa  on  the 
under  aspect  of  the 
OS  calcis — the  sub- 
mlcanean  bursa — 
which,  when  in  - 
flamed,  gives  rise 
to  marked  local 
pain  and  tender  - 
ness  in  the  sole 
of  the  foot.  This 
affection    may  be 

associated  with  a  spinous  projection  from  the  bone,  which  may 
be  seen  in  a  skiagram. 

The  enlargement  of  adventitious  bursai  over  the  head  of  the 
first  metatarsal  in  hallux  valgus  {bunion) ;  over  the  tarsus,  meta- 
tarsus, and  digits  in  the  different  forms  of  club-foot ;  over  the 
angular  projection  in  Pott's  disease  of  the  spine ;  over  the  end 
of  the  bone  in  amputation  stumps,  and  over  hard  tumours  such 
as  chondroma  and  osteoma, — are  described  elsewhere. 


Fro.  79. — Gouty  Disease  of  Bursje  in  a  tailor.  The 
bursal  tumours  were  almost  entirely  eomposed 
of  urate  of  soda. 
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INJUEIES  OF  BONES. 

Contusions — AVounds — Fractuues:  Pathological;  Trcmmaiic  ;  Varieties 
■ — Simple  fractures  —  Compound  fractures — Sepaiiation  of  Epi- 
physes— Repair  of  fractures — Interference  with  repair. 

The  injuries  to  which  a  l^one  is  liable  are  Contusions,  Open 
Wounds,  and  Fractures. 

Contusions  of  Bone  are  almost  of  necessity  associated 
clinically  with  similar  injuries  of  the  overlying  soft  parts.  The 
mildest  degree  consists  in  a  bruising  of  the  periosteum,  which 
is  raised  from  the  bone  by  an  effusion  of  blood,  constituting 
a  luematoma  of  the  periosteum.  This  may  be  rapidly  and 
completely  absorbed,  or  it  may  give  place  to  a  thickening  of  the 
bone  (traumatic  node),  which  may  persist  for  a  long  time  and 
be  attended  with  deep-seated  pain.  In  more  severe  cases  the 
osseous  tissue  is  compressed  or  even  .splintered,  and  blood  is 
effused  into  the  cancellated  tissue  or  medullary  cavity.  Tendons 
or  ligaments  may  be  stretched  or  partially  torn  from  their 
attachments  to  bono,  leading  to  an  effusion  of  blood,  which  may 
ultimately  be  re])laccd  by  newly  formed  osseous  tissue. 

Contusions  of  bone  may  i)lay  a  part  in  the  etiology  of  acute 
osteo-myelitis  and  of  tuberculosis,  by  furnishing  an  area  of 
de]»ressed  tissue  for  the  lodgment  of  bacteria  circulating  in  the 
blood.  It  has  been  .sometimes  alleged  tha't  atrophy  with 
.shortening  may  follow  contusions  of  bone  in  old  ])cople — as, 
for  example,  in  the  neck  of  the  femur,  lint  there  is  reason  to 
doubt  this. 

Treaiment. — -Rest,  elevation,  the  application  of  lead  and 
opium  or  carbolic  fomentations,  or  of  an  ice-bag,  constitute  the 
best  methods  of  treatment.  Massage  and  the  internal  ad- 
ministration of  i)otassium  iodide  favour  the  absorjition  of 
effusions  and  nodes. 
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When  the  skin  is  broken  tlie  condition  approaches  that  of 
a  compound  fracture,  and  is  treated  on  the  same  lines. 

Open  Wounds  of  Bone  of  the  incised  and  contused  varieties 
are  usually  produced  by  cuts  with  sabres,  axes,  butcher's  knives, 
or  scythes,  or  by  circular  saws.  Punctured  wounds  are  caused 
by  bayonets,  arrows,  or  other  pointed  instruments. .  They  are  all 
clinically  equivalent  to  compound,  incomplete  fractures. 


FRACTURES. 

A  fracture  may  be  defined  as  a  sudden  and  violent  solution 
in  the  continuity  of  a  bone. 

Pathological  or  Spontaneous  Feactuees. 

A  pathological  or  spontaneous  fracture  has  as  its  primary 
cause  some  definite  pathological  state  of  the  bone,  which  permits 
of  its  giving  way  on  the  application  of  a  force  which  would  be 
quite  insufficient  to  break  a  healthy  bone.  In  many  cases  the 
force  which  happens  to  be  applied  merely  hastens  its  complete 
severance.  The  following  conditions  may  be  mentioned  as 
predisposing  to  pathological  fracture. 

Atrophy  of  bone  may  proceed  to  siich  an  extent  in  old  people, 
or  in  those  who  for  long  periods  have  been  bed-ridden,  that  the 
slightest  violence  suffices  to  determine  a  fracture.  This  most 
frequently  occurs  in  the  neck  of  the  femur  in  old  women,  the 
mere  exertion  of  turning  in  bed  being  sometimes  sufficient  to 
cause  the  break.  Atrophy  from  the  pressure  of  an  aneurysm  or 
a  simple  tumour  may  erode  the  whole  thickness  of  a  bone,  or 
may  thin  it  out  to  such  an  extent  that  very  slight  force  is 
sufficient  to  lireak  it.  In  general  paralytics,  and  in  jjatients  in 
the  advanced  stages  of  locomotor  ataxia  and  other  chronic 
diseases  of  the  nervous  system,  an  eccentric  atrophy  of  all 
the  bones  sometimes  takes  place,  and  may  proceed  so  far 
that  multiple  fractures  are  induced  by  trifling  causes.  They 
occur  painlessly,  most  frequently  in  the  ribs  or  long  bones  of 
the  limbs,  and  usually  unite  satisfactorily,  although  with  an 
excessive  amount  of  callus.  Attendants  and  nurses  must  be 
warned  against  using  force  in  handling  such  patients,  as  other- 
wise they  may  be  unfairly  blamed  for  causing  these  fractures. 

Fragilitas  ossium  is  the  name  applied  to  a  condition,  often 
hereditary,  and  frequently  met  with  in  infants,  in  which  all  the 
bones  of  the  body  are  excessively  fragile,  and   favour  the 
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occurrence  of  multiple  fractures,  which  usually  heal  with  con- 
siderable deformity.  Rickets  and  scurvy  may  be  attended  with 
a  similar  fragility  of  the  bones.  In  the  early  stages  of  u&teo- 
malacid,  while  the  bones  still  contain  some  mineral  matter, 
fractures  are  readily  produced ;  but  later,  when  they  ha^'e 
become  completely  decalcified,  the  bones  simply  bend. 

Osteo-ini/elitis,  ftibovn/ous  and  si/phi/itic  (h'sease,  and  certain 
tmuours,  especially  those  which  grow  in  the  interior  of  bones, 
may  predispose  to  fracture.  Indeed,  it  is  not  unusual  for  the 
sudden  breaking  of  the  bone  to  be  the  first  intimation  of  the 
existence  of  a  tumour. 

Intra-utenne  fractures  and  fractures  occurring  eluding  birth 
are  usually  associated  with  some  form  of  external  violence,  but 
it  is  believed  that  in  the  majority  of  cases  the  foetus  is  the 
subject  of  some  constitutional  disease,  such  as  rickets  or 
.syjihilis,  which  weakens  the  bones. 

Traumatic  Fractures. 

Traumatic  fractures  are  usually  the  result  of  a  severe  force 
acting  from  without,  although  sometimes  they  are  produced  by 
powerful  muscular  contraction. 

When  the  bone  gives  way  at  the  point  of  impact  of  the 
force,  the  violence  is  said  to  be  direct,  and  a  "  fracture  by 
compression  "  results,  the  line  of  fracture  being  as  a  rule  trans- 
verse. The  soft  parts  overlying  the  fracture  are  more  or  less 
damaged  according  to  the  weight  and  shape  of  the  impinging 
body.  Fracture  of  both  bones  of  the  leg  from  the  passage  of  a 
wheel  over  the  limb,  fracture  of  the  shaft  of  the  ulna  in 
warding  off  a  stroke  aimed  at  the  head,  and  fracture  of  a  rib 
from  a  kick,  are  common  illustrative  examples  of  fractures  by 
direct  violence. 

When  the  force  is  transmitted  to  the  seat  of  fracture  from  a 
distance,  the  violence  is  said  to  be  indirect,  and  the  bone  is 
broken  by  "  torsion "  or  by  "  bending."  In  such  cases  the 
l)one  gives  way  at  its  weakest  point,  and  the  line  of  fracture 
tends  to  be  oblique.  Thus  both  bones  of  the  leg  are  frequently 
broken  by  a  person  jumping  from  a  height  and  landing  on  the 
feet,  the  tibia  breaking  in  its  lower  third,  and  the  fibula  at  a 
higher  level.  Fracture  of  the  clavicle  in  its  middle  third,  or  of 
the  radius  at  its  lower  end,  fi-om  a  fall  on  the  outstretched 
hand,  are  common  accidents  produced  by  indirect  violence. 
The  ribs  also  may  be  broken  by  indirect  violence,  as  when  the 
chest  is  crushed  antero-posteriorly,  the  bones  bending  beyond 
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the  limits  of  their  elasticity,  and  giving  way  near  their  angles. 
In  such  fractures  the  soft  parts  do  not  suffer  by  the  violence 
causing  the  fracture,  but  they  may  be  injured  by  displacement 
of  the  fragments. 

In  fractures  by  muscular  action  the  bone  is  broken  by 
"traction  "or  "tearing."  The  sudden  and  violent  contraction 
of  a  muscle  may  tear  off  an  epiphysis,  such  as  the  head  of  the 
fibula,'  the  anterior- superior  iliac  spine,  or  the  coronoid  process 
of  the  ulna;  or  a  bony  process  may  be  separated,  as,  for 
example,  the  tuberosity  of  the  os  calcis,  the  coracoid  process  of 
the  scapula,  or  the  greater  tuberosity  of  the  humerus.  Long 
bones  also  may  be  broken  by  muscular  action.  The  clavicle 
has  snapped  across  during  the  act  of  sv^inging  a  stick,  the 
humerus  in  throwing  a  stone,  and  the  femur  when  a  kick  has 
missed  its  object.  Fractures  of  ribs  have  occurred  during  fits 
of  coughing  or  in  the  violent  efforts  of  parturition. 

Before  concluding  that  a  given  fracture  is  the  result  of 
muscular  action  alone,  it  is  necessary  to  exclude  the  co- 
existence of  any  of  the  conditions  which  lead  to  pathological  or 
spontaneous  fracture. 

Although  the  force  acting  upon  the  bone  is  the  primary 
factor  in  the  production  of  fractures,  there  are  others  to  be 
considered.  Thus  the  age  of  the  patient  is  of  importance. 
During  infancy  and  early  childhood  fractures  are  less  common 
than  at  any  other  period  of  life,  and  are  usually  transverse, 
incomplete,  and  of  the  nature  of  bends.  During  adult  life, 
especially  between  the  ages  of  thirty  and  forty,  the  frequency  of 
fractures  reaches  its  maximum.  In  aged  persons,  although  the 
bones  become  more  brittle,  by  the  marrow  spaces  in  their 
interior  becoming  larger  and  filled  vdth  fat,  fractures  are  less 
frequent,  doubtless  because  the  old  are  less  exposed  to  such 
violence  as  is  likely  to  jaroduce  fracture. 

Males,  from  the  nature  of  their  occupations  and  recreations, 
sustain  fractures  much  more  frequently  than  do  females,  except 
in  extreme  old  age,  when  the  opposite  is  the  case. 

A  liability  to  fracture  is  often  hereditary,  members  of  certain 
families  showing  a  marked  predisposition  to  this  form  of  injury. 

Bennett  of  Dublin  has  drawn  attention  to  the  fact  that  the 
characters  of  a  given  fracture  may  be  inferred  from  a  considera- 
tion of — (1)  the  shape  and  structure  of  the  affected  bone,  and 
(2)  the  nature  of  the  fracturing  force.  As  there  is  great 
uniformity  in  the  shape,  construction,  and  relative  strength  of  a 
particular  bone  in  different  subjects,  and  as  each  part  of  any 
particular  bone  is  liable  to  the  same  kinds  and  degrees  of 
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external  violence  or  muscular  strain,  it  follows  that  individual 
fractures  coutorui  more  or  less  closely  to  a  particular  type. 
Thus  the  "  typical  fracture "  of  the  clavicle  resulting  from  in- 
direct violence  occurs  in  the  middle  third  of  the  bone  and  is 
oblique  (Fig.  87)  ;  while  direct  violence  generally  produces  a 
transverse  fracture  near  the  outer  end  of  the  bone.  The  typical 
fracture  of  the  bones  of  the  leg  caused  by  direct  force  is  trans- 
verse, and  occurs  in  the  lower  third  ;  while  indirect  violence 
produces  an  oblique  fracture  of  the  tibia  low  down,  and  of  the 
fibula  higher  up  (Fig.  166). 

Clinical  Varieties  of  Fractures. — The  most  important  sub- 
division of  fractures  is  that  into  simple  and  compound. 

In  a  simple  or  subcutaneous  fracture  there  is  no  communica- 
tion, directly  or  indirectly,  between  the  broken  ends  of  the  bone 
and  the  external  air.  In  a  compound  or  open  fracture,  on  the 
other  hand,  such  a  communication  exists,  and,  by  furnishing  a 
means  of  entrance  for  bacteria,  adds  materially  to  the  gravity  of 
the  injury. 

A  simple  fracture  may  be  complicated  by  the  existence  of  a 
wound  of  the  soft  parts,  which,  however,  does  not  actually  com- 
municate with  the  broken  bone. 

Fractures,  whether  simple  or  compound,  fall  into  other 
clinical  groups,  according  to  (1)  the  degree  of  damage  done  to 
the  bone,  (2)  the  direction  of  the  break,  and  (3)  the  relative 
position  of  the  fragments. 

(1)  According  to  the  Degree  of  Damage  done  to  the  Bone. — 
Thus  a  fracture  may  be  incomplete — for  example,  in  greensticlc 
fractures  which  occur  only  in  young  persons — usually  below  the 
age  of  twelve — while  the  bones  are  still  soft  and  flexible.  They 
result  from  forcible  bending  of  the  bone,  the  osseous  tissue  on 
the  convexity  of  the  curve  giving  way,  while  that  on  the  con- 
cavity is  compressed.  The  clavicle,  radius,  and  ulna  are  the 
bones  which  most  frequently  suffer  in  this  way  (Fig.  119). 
Fissiires  may  occur  on  the  flat  bones  of  the  skull,  the  pelvic 
bones,  or  the  .scapula ;  or  in  association  with  other  fractures  in 
long  bones  (Fig.  82),  when  they  often  run  into  joint  surfaces. 
Clinically  they  can  only  be  recognised  when  compound.  De- 
/iressions  or  indentations  sometimes  occur  on  long  bones,  but  are 
more  common  in  the  bones  of  the  skull. 

The  fractured  portion  of  bone  may  be  broken  up  into  several 
pieces,  constituting  a  comminuted  fracture.  This  usually  results 
from  severe  degrees  of  direct  violence,  such  as  are  sustained  in 
railway  or  machinery  accidents,  fi-om  gunshot  wounds,  or  from 
very  forcible  bending. 
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Fio.  80.— Multiple 
Fracture  of  Tibia 
and  Oblique 
Fracture  of  Fi- 
bula, the  result 
of  a  cable-car 
accident. 


Sub-jjeriostenl  fractures  arc  tbo.se  in  which,  although  the  lione 
is  completely  broken  across,  the  periosteum  remains  intact. 
These  are  especially  common  in  children,  and  as  the  thick 
_  periosteum  prevents  dis- 
placement, the  existence  of 
a  fracture  may  be  over- 
looked, even  in  such  a  bone 
as  the  femur. 

A  bone  may  be  broken 
at  several  places,  constitut- 
ing a  multiple  fracture  (Fig. 
80). 

Separation  of  bony  pro- 
cesses, such  as  the  coracoid 
process,  the  epicondyle  of 
the  humerus,  or  the  tuber- 
osity of  the  OS  calcis,  may 
result  from  muscular  action 
or  from  direct  violence. 
Separation  of  epiphyses  will 
be  considered  later. 

( "2 )  ccording  to  the  Direc- 
tion of  the  Break. — Trans- 
verse fractures  are  those  in 
which  the  bone  gives  way 
more  or  less  exactly  at  right 
angles  to  its  long  axis. 
These  usually  result  from 
direct  violence  or  from  end 
to  end  pressure.  Longitudi- 
nal fractures  extending  the 
greater  part  of  the  length 
of  a  long  bone  are  exceed- 
ingly rare.  Oblique  frac- 
tures are  very  common,  and 
result  usually  from  indirect 
violence,  bending,  or^torsion 
(Figs.  82,  83).  Spiral  frac- 
tures result  from  forcible 
torsion  of  a  long  bone,  and  are  met  wth  most  frequently  in  the 
tibia,  femur,  and  humerus  (Fig.  81). 

(3)  Accoi-ding  to  the  Relative  Position  of  the  Fragments. — The 
bone  may  be  completely  broken  across,  yet  its  ends  remain  in 
apposition,  in  which  case  there  is  said  to  be  no  displacement. 


Fig.  si.— Spiral 
Fracture  of  Hunieru.<!. 
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example,  in  green- 
anotlier,  although 


There  may  lie  an  an</alar  displacement — for 
stick  fracture  ;  or  the  ends  may  overlap  one 
they  do  not  completely  part 
company.  In  transverse  ''/"'"^HitS 
fractures  of  the  patella  or 
of  the  olecranon  there  is 
o'itttn  diistraction  ov  \)i\\\mg  l/f  ^Hii'.,, 
apart  of  the  fragments  (Fig. 
161).  The  broken  ends, 
especially  in  oblique  frac- 
tures, may  override  one 
another,  and  so  give  rise 
to  shortening  of  the  limb. 
Where  one  fragment  is  acted 
upon  by  powerful  muscles 
a  rotatory  displacement 
may  take  place,  as  in  frac- 
ture of  the  radius  above  the 
insertion  of  the  pronator 
radii  teres,  or  of  the  femur 
just  below  the  small  tro- 
chanter. The  fragments 
may  be  deirres&ed^  as  in  the 
flat  bones  of  the  skull  or 
the  nasal  bones.  At  the 
cancellated  ends  of  long 
Ijones,  2)articularly  the  up- 
per end  of  the  femur  and 
humerus,  and  the  lower 
end  of  the  radius,  it  is 
not  uncommon  for  one 
fragment  to  be  impacted  or 
wedged  into  the  substance 
of  the  other  (Fig.  143). 
Causes  of  Disjilacevienf . 
-The  factors  Avhich  influ- 
ence displacement  are 
chiefly  mechanical  in  their 
action.  Thus  tlie  direction 
and  nature  of  the  fracture  play  an  important  part.  Trans- 
verse fractures  with  roughly  serrated  ends  are  less  liable  to 
displacement  tlian  those  whicli  are  oblique  witli  more  or  less 
smooth  surfaces.  The  direction  of  the  causal  force  also  is  a 
dominant  factor  in  determining  the  direction  in  which  one  or 


Fig 
(1) 


Fig.  82.  —  Oblkiue 
Fracture  of  Upper 
Tliinl  of  Tibia  with 
Fi.ssuriii!;of  Lower 
Fragment.  Limb 
run  over  by  a  rail- 
way waggon. 


83.  —  Sliowiug 
Oblique  Frac- 
ture of  Tibia  ;  (2) 
Oblique  Fracture 
with  partial  Separa  ■ 
tiou  of  Epiphysis  of 
Upper  End  of  Fi- 
bula ;  (.'5)  Incom- 
I  ilete  Fracture  of 
Fibula  in  Upper 
Third.  Kcsult  of 
railway  accident. 
Boy  ret.  16. 
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both  of  the  fragments  will  be  displaced.  Gravity,  acting  chieHy 
upon  the  distal  fragment,  also  plays  a  part  in  determining  the 
disjjlacement — for  example,  in  fractures  of  the  thigh  or  of  the 
bones  of  the  leg — Avhere  the  lower  segment  of  the  limb  rolls 
outwards  (Fig.  142),  and  in  fractures  of  the  shaft  of  the  clavicle 
where  the  weight  of  the  arm  carries  the  shoulder  downwards, 
forwards,  and  inwards  (Fig.  88).  After  the  break  has  taken 
place  and  the  causal  force  has  ceased  to  act,  displacement  may 
be  produced  by  the  rough  handling  of  those  who  render  first 
aid,  the  careless  or  improper  application  of  splints  or  bandages, 
or  by  the  weight  of  the  bedclothes. 

In  certain  situations  the  contraction  of  unopposed,  or  of  un- 
equally opposed,  groups  of  muscles  plays  an  important  part  in 
determining  the  displacement.  For  example,  the  ilio-psoas  tends 
to  tilt  the  upper  fragment  forward  and  outward  in  fractm-e 
immediately  below  the  lesser  trochanter  of  the  femur  (Fig.  148), 
the  muscles  of  the  calf  pull  the  lower  fragment  back  towards 
the  popliteal  space  in  supra-condylar  fracture  of  the  femur,  and 
the  muscles  inserted  into  the  bicipital  groove  adduct  the 
upper  fragment  in  fracture  of  the  humerus  above  the  deltoid 
insertion. 

Clinical  Features  of  Simple  Fractures. — In  the  first  place, 
the  hislory  of  the  accident  should  be  carefully  investigated, 
special  attention  being  paid  to  the  nature  of  the  violence — 
whether  a  blow,  a  twist,  a  wrench,  or  a  crush,  and  whether 
the  violence  was  directly  or  indirectly  applied.  The  degree  of 
the  violence  may  often  be  judged  approximately  from  the 
instrument  inflicting  it — whether,  for  example,  a  fist,  a  stick,  a 
cart  wheel,  or  a  piece  of  heavy  machinery.  The  position  of  the 
limb  at  the  time  of  the  injury  ;  whether  the  muscles  were  braced 
to  meet  the  blow  or  were  lax  and  takeii  unawares ;  and  the 
patient's  sensations  at  the  moment,  such  as  his  feeling  something 
snap  or  tear,  may  all  furnish  useful  information. 

Signs  of  Fracture. — The  most  characteristic  signs  of  fracture 
are  unnatural  mobility,  deformity,  and  crepitus. 

Unnatuixd  mobility — that  is,  movement  between  tAvo  segments 
of  a  limb  at  a  place  where  movement  does  not  normally  occur 
— may  be  evident  when  the, patient  makes  attempts  to  use  his 
limb,  or  may  only  be  elicited  when  the  fragments  are  seized  and 
moved  in  opposite  directions  or  rotated.  Deformity,  or  the  part 
being  "  out  of  drawing "  in  comparison  with  the  normal  side 
(Figs.  167  and  170),  varies  with  the  site  and  direction  of  the 
break,  and  depends  upon  the  degree  of  displacement  between 
the  fragments.    Crepitus  is  the  name  applied  to  the  peculiar 
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grating  or  clicking  which  may  be  heard  or  felt  when  the 
fractured  surfaces  are  rubbed  against  one  another. 

The  presence  of  these  three  signs  in  association  is  sufficient 
to  prove  the  existence  of  a  fracture,  but  the  absence  of  one  or 
more  of  them  does  not  negative  this  diagnosis.  There  are 
certain  fallacies  to  be  guarded  against.  For  example,  a  fracture 
may  exist  and  yet  unnatural  mobility  may  not  be  present, 
because  the  bones  are  impacted  into  one  another,  or  because  the 
fracture  is  an  incomplete  one.  Again,  the  extreme  tension  of 
the  swollen  soft  tissues  overlying  the  fracture  may  prevent  the 
recognition  of  movement  between  the  fragments.  Deformity 
also  may  be  wanting  under  various  conditions — as,  for  instance, 
when  there  is  no  displacement  of  the  fragments.  Similarly, 
crepitus  may  be  absent  Avhen  impaction  exists,  when  the  frag- 
ments completely  override  one  another,  or  are  separated  by  an 
interval,  or  when  soft  tissues,  such  as  torn  periosteum  or  muscle, 
are  interposed  between  them.  A  sensation  closely  resembling 
crepitus  may  be  felt  over  a  large  extravasation  of  blood,  over 
effusions  into  tendon  sheaths,  and  over  joints  in  certain  chronic 
diseases.  The  rubbing  of  the  dislocated  end  of  a  bone  against 
the  fibrous  tissues  amongst  which  it  lies,  and  the  ci-ackling  of 
air  in  subcutaneous  emphysema,  also  closely  simulate  the  crepitus 
of  fracture. 

It  is  not  advisable  to  be  very  diligent  in  eliciting  these  signs 
at  the  bedside,  jjartly  because  of  the  pain  caused  by  the 
manipulations,  and  partly  because  vigorous  handling  may  do 
harm  by  converting  a  simple  into  a  compound  fracture,  by 
undoing  impaction,  or  by  producing  displacement  which  does 
not  already  exist. 

It  is  often  necessaiy  for  purposes  of  diagnosis  to  administer 
a  general  antesthetic,  particularly  in  injuries  of  deeply  placed 
bones  and  in  the  vicinity  of  joints.  Before  doing  so,  the 
appliances  necessary  for  the  treatment  of  the  injury  should  be 
made  ready,  in  order  that  the  fi'acturc  may  be  reduced  and  set 
before  the  patient  regains  consciousness. 

Jiudior/riqihij  in  the  Diaynusis  uf  Fraclurcs. — While  radiugi-ajiliy  is  of 
inestimable  value  in  the  diagnosis  of  many  fractures  and  other  injuries, 
I>ai-ticularly  in  the  vicinity  of  joints,  tlic  student  is  warntil  against 
relying  too  implicitly  on  tlie  evidence  it  seems  to  alVord.  No  radiogram 
should  bo  accepted  which  lias  not  been  taken  either  by  or  under  the 
direct  supervision  of  a  medical  man. 

A  radiogram  is  not  a  photograph  of  the  object  exposed  to  the  X-rays, 
but  merely  a  [licture  of  its  sha(h)\v.  As  the  rays  emanate  i'rom  a  sijigle 
point  in  tlie  vacuum  tube,  and  as  they  are  not,  like  the  sun's  rays, 
appro.ximately  parallel,  the  shadows  they  cast  are  necessarily  distorted. 
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Hence,  iu  interpreting  a  radiogram,  it  is  necessary  to  know  the  relative 
positions  ol'  the  jioiut  lioni  which  the  rays  proceed,  the  object  exposed, 
and  the  photogra[ihic  plate  on  which  the  shadow  is  registered.  The 
least  distortion  takes  place  wlien  the  object  is  in  contact  witli  the  plate, 
and  the  shadow  of  that  jiart  of  tlie  object  which  lies  perpendicularly 
under  the  light  is  less  distorted  than  that  of  the  ])arts  lying  outside 
the  perpendicular.  The  light  and  the  plate  remaining  constant,  the 
amount  of  distortion  varies  directly  witli  the  distance  between  the  object 
and  the  plate. 

To  ensure  accuracy  in  the  diagnosis  of  fracture  by  the  X-rays,  it  is 
necessary  to  take  two  views  of  the  limb — one  in  the  sagittal  and  the 
other  in  the  coronal  plane.  By  the  use  of  tlie  fluorescent  screen,  the 
best  positions  from  which  to  obtain  a  clear  impression  of  the  fracture 
may  be  determined  before  the  radiograms  are  taken. 

Imperfect  technique  and  faulty  interpretation  of  the  pictures  obtained 
lead  to  certain  fallacies.  In  young  subjects,  for  example,  epiphysial 
lines  may  be  mistaken  for  fractures,  or  the  ossifying  centres  of  ei>i- 
physes  for  separated  fragments  of  bone.  The  os  trigonum  tarsi  has  been 
mistaken  for  a  fracture  of  the  astragalus.  In  the  vicinity  of  joints  the 
boues  may  be  crossed  by  pale  bands,  due  to  the  light  traversing  the 
cavity  of  the  joint.  In  this  way  fracture  of  the  olecranon  or  of  the 
clavicle  may  be  simulated.  The  neck  of  the  femur  may  appear  to  be 
fractured  if  a  foreshortened  view  be  talceu. 

It  is  possible,  on  the  other  hand,  to  overlook  a  fracture — for  example, 
if  there  is  no  displacement,  or  if  the  line  of  fracture  is  crossed  by  the 
sliadow  of  an  adjacent  bone.  In  deeply  placed  bones  such  as  those 
about  the  hip,  or  iu  bones  related  to  dense,  solid  viscera, — for  example, 
ribs,  sternum,  or  vertebrte, — it  is  sometimes  impossible  to  detect  evidence 
of  fracture  in  a  radiogram. 

It  is  to  be  borne  in  mind  also,  and  especially  from  the  medico-legal 
point  of  view,  that,  as  early  callus  does  not  cast  a  shadow  in  a  radiogram, 
the  appearance  of  fracture  may  persist  long  after  union  has  taken  place. 
The  disturbed  ijei'spectivc  produced  by  the  divergence  of  the  rays  may 
cause  the  fragments  of  a  united  fracture  to  appear  displaced,  although 
in  reality  they  are  in  good  position.  If  the  limb  and  the  jilate  are 
not  jiarallel  the  bones  may  appear  to  be  distorted,  and  errors  in  diagnosis 
may  in  this  way  arise. 

As  most  of  the  reniaijiing  signs  are  coimuon  to  all  the  lesioii!< 
from  Avhich  fractures  have  to  be  distinguished,  their  diagnostic 
value  must  be  very  carefully  weighed. 

Interference  irith  Fundion. — As  a  rule,  a  broken  bone  is  in- 
capable of  performing  its  normal  function  as  a  lever  or  weight- 
bearer  ;  but  when  a  fracture  is  inconiplete,  when  the  fragments 
are  impacted,  or  when  only  one  of  two  parallel  bones  is  broken, 
this  does  not  necessarily  follow.  It  is  no  uncommon  experience 
to  find  a  patient  walk  into  hospital  with  an  impacted  fracture  of 
the  neck  of  the  fenuir  or  a  complete  fracture  of  the  fibula ;  or 
to  be  able  to  pronate  and  supinate  the  forearm  in  the  presence 
of  a  greenstick  fracture  of  the  radius  or  witli  a  complete  fi-acture 
of  the  idna. 
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Pain. — Three  forms  of  pain  may  be  i)resent  in  fractures  : 
jiaiii  as  such  ;  pain  induced  by  nioveineut  of  the  limb  ;  and  pain 
elicited  on  pressure,  or  "tenderness"  (John  Duncan).  In  injuries 
by  direct  violence,  pain  as  such  is  never  diagnostic  of  fracture, 
as  it  may  be  due  to  bruising  or  tearing  of  soft  tissues.  In  the 
region  of  a  joint  also,  paiu  may  be  due  to  dislocation  or  sprain 
as  well  as  to  fracture.  In  injuries  resulting  from  indirect 
violence,  however,  pain  localised  to  a  spot  at  some  distance  from 
the  point  of  impact  is  strongly  suggestive  of  fracture — as,  for 
example,  when  a  patient  complains  of  pain  over  the  clavicle 
after  a  fall  on  the  hand,  or  over  the  upper  end  of  the  fibula  after 
a  twist  of  the  ankle.  Pain  elicited  by  attempts  to  move  the 
damaged  part,  or  by  applying  pressure  over  the  seat  of  injury, 
is  more  significant  of  fracture.  Pain  elicited  at  a  particular 
point  on  pressing  the  bone  at  a  distance — for  example,  pain  at 
the  lower  end  of  the  fibula  on  pressing  near  its  neck,  or  at  the 
angle  of  a  rib  on  pressing  near  the  sternum — is  a  valuable 
diagnostic  sign  of  fracture.  When  nerve  trunks  are  implicated 
in  the  vicinity  of  a  fracture,  i)ain  is  often  present  along  the 
course  of  their  distribution. 

Localised  siuelling  comes  on  rapidly,  and  is  due  to  displace- 
ment of  the  fragments,  effusion  of  blood,  and  venous  and  lym- 
phatic congestion. 

Discoloration  accompanies  the  swelling,  and  is  often  intense 
and  widespread,  especially  in  bones  near  the  surface  and  when 
the  tension  is  great.  It  is  not  uncommon  to  find  over  the 
ecchymosed  area,  especially  over  the  shin  -  bone,  large  dark 
blebs  containing  blood-stained  serum.  In  fractures  of  deep- 
seated  bones,  discoloration  may  not  show  on  the  surface  for 
some  days,  and  then  may  be  at  some  distance  from  the  break. 
Alterations  in  the  relative  position  of  bony  landmarks  are 
valuable  diagnostic  guides.  Alteration  in  the  lemjth  of  the 
limb,  usually  in  the  direction  of  shortening,  is  also  an  important 
sign.  Before  drawing  deductions  care  must  be  taken  to  place 
both  limbs  in  the  same  ijosition  and  to  determine  accurately 
the  fixed  points  for  measurement,  and  also  to  ascertain  if  the 
limbs  were  previously  normal. 

Shock  is  seldom  a  prominent  symptom  in  uncomplicated 
fractures,  although  in  old  and  enfeebled  patients  it  may  be 
serious  and  even  fatal.  During  the  first  two  or  three  days  after 
a  fracture  there  is  almost  iiivai'iably  some  degree  of  traumatic 
fever,  indicated  by  a  rise  of  temperature  to  99"  or  100"  F. 

Complications.    Pror/ye.^sive  debility  is  usually  observed  in 
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old  people  who  are  confined  to  bed  as  a  result  of  a  fracture, 
even  although  repair  is  going  on  satisfactorily.  The  appetite 
is  lost,  the  vital  reactions  are  diminished,  and  the  mental  con- 
dition often  deteriorates.  Fat  embolism  sometimes  occurs,  and 
delirium  tremens  is  a  not  infrequent  accompaniment  of  fractures 
in  persons  addicted  to  alcohol. 

Injuries  to  large  arteries  are  not  common  in  simple  fractures. 
The  femoral,  popliteal  and  tibial  arteries,  however,  are  liable  to 
be  compressed,  punctured,  or  torn  across  in  fractures  of  the 
bones  with  which  they  lie  in  close  contact.  Thrombosis, 
traumatic  aneurysm,  or  gangrene  may  follow  such  injuries. 
Large  veins  are  even  less  frequently  injured,  probably  because 
of  theii'  soft,  lax  walls  and  the  low  tension  of  the  blood  in  them. 
Venous  thrombosis,  leading  to  pulmonary  embolism,  is  the  great 
risk  attending  this  complication,  although  gangrene  is  also  to  be 
feared. 

Injuries  to  nerve  trunks  are  comparatively  common,  especially 
in  fractures  of  the  upper  arm,  where  the  musculo-spiral,  ulnar, 
or  other  branches  of  the  brachial  plexus  are  liable  to  suffer  ; 
and  in  fracture  of  the  neck  of  the  fibula,  where  the  external 
popliteal  may  be  involved. 

The  nerves  may  be  implicated  at  the  time  of  the  injury, 
being  compressed,  bruised,  lacerated,  or  completely  torn  across 
by  broken  fragments,  or  they  may  be  involved  later  by  becoming 
compressed  by  callus.  The  symptoms  depend  upon  the  degree 
of  damage  sustained  by  the  nerve,  and  vary  from  partial  and 
temporary  interference  with  sensation  and  motion  to  comjDlete 
and  permanent  abrogation  of  function. 

Suppuration  and  necrosis  are  exceedingly  rare  sequelte  of 
simple  fractures,  and  are  due  to  bacterial  infection  through  the 
blood-stream,  or  to  organisms  already  located  in  the  damaged 
area. 

Prognosis  in  Simple  Fractures. — Danger  to  life  in  simple 
fractures  depends  chiefly  on  the  occurrence  of  complications. 
In  old  people  where  the  injury  necessitates  long  and  continuou.'^ 
lying  on  the  back,  bronchitis^  hyjDOstatic  pneumonia,  and  bed- 
sores are  prone  to  occur.  Gradually  increasing  debility  is  also  a 
cause  for  anxiety  in  these  cases.  Fractures  complicated  with. 
injury  to  internal  organs,  and  fractures  where  gangrene  threatens, 
are,  of  course,  of  grave  import. 

The  prognosis  as  regards  the  function  of  the  limb  should 
always  be  guarded,  even  in  simple  fractures.  Incidental  com- 
plications are  constantly  liable  to  arise,  delaying  recovery  and 
preventing  a  satisfactory  result,  and  these  not  only  lead  to 
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disappointment,  but  may  even  form  a  ground  for  actions  for 
malpraxis. 

The  character,  direction,  and  extent  of  the  fracture  influence 
the  prognosis,  the  best  results  usually  following  single  and 
transverse  breaks,  while  those  -which  are  multiple,  comminuted, 
or  oblique  unite  less  rapidly  and  satisfactorily. 

Fibrous  union  is  a  common  result  in  fractures  of  the  neck  of 
the  femur  in  very  old  people.  A  similar  result  may  follow  at 
any  age  in  fracture  of  the  patella,  of  the  olecranon,  coronoid,  and 
coracoid  processes — a  prospect  of  which  the  patient  should  be 
duly  warned. 

Impairment  of  growth  and  eventual  shortening  of  the  limb 
may  result  from  involvement  of  an  epiphysis  in  young  persons 
(Fig.  105). 

Stiffness  of  joints  is  liable  to  follow  fractures  implicating 
articular  surfaces,  or  to  result  from  chronic  arthritic  changes 
occurring  during  the  period  the  limb  is  confined  in  splints. 

True  osseous  ankylosis  is  not  a  common  sequel  of  simple 
fractures,  but  locking  of  joints  from  the  mechanical  impediment 
produced  by  the  union  of  imperfectly  reduced  fragments,  or  from 
masses  of  callus,  is  not  uncommon,  especially  in  the  region  of  the 
elbow. 

Wasting  of  the  muscles  from  disuse,  and  oedema  of  the  limb, 
which  is  slow  to  disajapear,  often  delay  the  complete  restoration 
to  usefulness.  Delayed  union,  want  of  union,  and  the  formation 
of  false  joints  will  be  referred  to  later. 

Treatment. — It  may  be  accepted  as  an  axiom  in  the  treatment 
of  fractures  that  the  earlier  it  is  begun  the  better.  Immediately 
after  the  accident  the  muscles  otier  less  resistance  to  the  replace- 
ment of  the  fragments  than  they  do  after  having  for  some  time 
been  irritated  into  contraction  by  the  pressure  of  rough  bony 
spicules.  The  swelling  of  the  soft  tissues,  due  to  effusion  of 
blood  and  serum,  is  also  less ;  and  time  has  not  permitted  of 
adhesions  forming  between  torn  tissues,  or  the  organisation  of 
effused  products. 

Without  entering  into  the  (juestion  of  hrst  aid  in  cases  of 
tracture,  it  may  be  said  that  every  care  must  be  taken  during  the 
transport  of  the  patient  that  no  further  damage  is  done  to  the 
broken  limb.  To  this  end  the  part  must  be  secured  in  the  best 
form  of  extemporised  sjjlint  which  the  ingenuity  of  the  surgeon 
and  the  surroundings  of  the  patient  can  furnish,  the  apparatus 
being  so  designed  as  to  control  not  only  the  broken  fragments, 
but  also  the  joints  above  and  below  the  fracture. 

When  the  ordinary  method  of  removing  the  clothes  involves 
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any  risk  of  unduly  moving  tlie  injured  jjart,  they  should  be  slit 
open  along  the  seams. 

The  patient  should  be  placed  on  a  firm  straw,  horse-hair,  or 
spring  mattress,  stiffened  in  the  case  of  fractures  of  the  spine, 
pelvis,  or  lower  limbs,  by  strong  wooden  fracture-boards  inserted 
between  the  mattress  and  the  frame  of  the  bed.  Special 
mattresses  constructed  in  four  pieces,  to  facilitate  the  nursing  of 
the  patient,  are  sometimes  used.  Feather  beds  are  to  be  avoided 
as  utterly  unsuitable  in  the  treatment  of  fractures. 

In  many  cases,  particularly  in  very  muscular  subjects,  in 
restless  alcoholic  patients,  and  in  those  who  do  not  bear  pain 
well,  a  general  anaesthetic  is  a  valuable  aid  to  the  rapid  and 
accurate  setting  of  a  fracture,  as  well  as  a  means  of  rendering  the 
diagnosis  more  certain. 

The  procedure  popularly  known  as  "  setting  a  fracture " 
consists  in  restoring  the  displaced  parts  to  their  normal  position, 
and  is  spoken  of  technically  as  the  rechiction  of  the  fracture. 
After  reduction  has  been  effected  appropriate  means  must  be 
taken  to  retain  the  parts  in  position. 

17ie  Beduction  of  a  FracUu-e. — In  some  cases  the  displacement 
may  be  completely  overcome  by  relaxing  the  muscles  acting  upon 
the  fragments.  In  most  cases,  however,  it  is  necessary,  after 
relaxing  the  muscles,  to  employ  extension,  by  making  forcible 
but  steady  traction  on  the  distal  fragment,  while  comiter-extensioii 
is  exerted  on  the  proximal  one,  either  by  an  assistant  pulling 
upon  that  portion  of  the  limb,  or  by  the  weight  of  the  patient's 
body.  The  fragments  having  been  freed,  and  any  shortening  of 
the  limb  corrected  in  this  way,  the  broken  ends  are  moulded 
into  position — a  process  termed  coaptation. 

The  reduction  of  a  recent  greenstick  fracture  consists  in 
forcibly  straightening  the  bend  in  the  bone.  In  greenstick 
fractures  which  have  been  left  for  some  time  unreduced,  so  long 
as  the  deformity  is  moderate  in  degree  no  active  treatment  is 
necessary,  as  there  is  a  tendency  for  the  bone  gradually  to 
become  straight  as  it  grows.  When  the  deformity  is  excessive, 
however,  it  is  necessary  to  correct  it  by  rebending,  or,  if 
necessary,  breaking  or  dividing  the  bone  and  resetting  it. 

In  certain  cases  of  impacted  fracture,  which  will  be  specified 
later,  it  is  not  advisable  to  undo  the  impaction. 

In  selecting  a  means  of  retaining  a  fractiu-e  in  position  after 
its  reduction,  the  various  factors  which  tend  to  bring  about 
re-displacement  nmst  be  taken  into  consideration,  and  appropriate 
measures  adopted  to  counteract  each  of  these.  Thus  it  may  be  that 
the  fragments,  being  oblique,  tend  to  glide  past  one  another  ;  that 
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powerful  muscles  inserted  into  one  of  tlie  fragments  pull  it  away 
from  its  neiglibour  ;  tluit  tlie  weight  of  the  distal  portion  of  the 
limb  causes  it  to  fall  in  a  particujai-  direction  in  obedience  to 
gravity  ;  or  that  certain  movements  on  the  part  of  the  patient 
determine  displacement. 

In  addition  to  retaining  the  broken  ends  of  the  bone  in  apposi- 
tion, the  after  treatment  of  a  fracture  involves  the  taking  of  steps 
to  promote  the  absorption  of  effused  blood  and  serum,  to  main- 
tain the  circulation  through  the  injured  parts,  and  to  favour  the 
repair  of  damaged  muscles  and  other  soft  tissues.  Means  must 
also  be  taken  to  maintain  the  functional  activity  of  the  muscles 
of  the  damaged  area,  to  prevent  the  formation  of  adhesions  in 
joints  and  tendon  sheaths,  and  generally  to  restore  the  function 
of  the  injured  part. 

Practical  Means  of  Effecting  Retention — By  Position. — It  is 
often  found  that  only  in  one  particular  position  can  the  fragments 
be  made  to  meet  and  remain  in  apposition — for  example,  the  com- 
pletely supine  position  of  the  forearm  in  fracture  of  the  radius 
just  above  the  insertion  of  the  pronator  radii  teres.  Again,  in 
certain  cases  it  is  only  by  relaxing  particular  groups  of  muscles 
that  the  displacement  can  be  undone — as,  for  instance,  in  fracture 
of  the  femur  immediately  above  the  condyles,  where  flexion  of 
the  knee,  by  relaxing  the  calf  muscles,  permits  of  reduction. 

Massage  and  Movevient  in  the  Treatment  of  Simj^le  Fractures. 
— Until  within  recent  years  fractures  were  invariably  treated 
by  complete  immobilisation  of  the  injured  limb  in  a  splint  or 
other  form  of  rigid  apparatus,  until  firm  osseous  union  had  taken 
l)lace.  The  result  of  the  prolonged  fixation  of  the  limb  was 
that  in  many  cases  the  muscles  became  atrophied  from  want 
of  use,  adhesions  formed  in  joints  and  tendon  sheaths  from 
organi.sation  of  efi"used  products,  the  restoration  of  function  was 
nmch  delayed,  and  in  some  cases  permanent  stiffness  resulted. 

Lucas-Championniere,  in  1895,  was  the  first  to  advocate 
the  treatment  of  fractures  by  massage  and  movement,  and  to 
discard  the  use  of  rigid  splints  and  other  retentive  appliances, 
and  since  then  many  surgeons  have  followed  his  teaching. 
From  exijerience  of  this  method  we  are  satisfied  that  it  has 
many  advantages  over  the  older  plan.  At  the  same  time,  it 
involves  an  amount  of  direct  and  personal  supervision  which  is 
not  at  all  times  practicable. 

The  measures  adopted  vary  according  to  the  nature  and 
seat  of  the  fracture,  but  in  general  terms  it  may  be  stated  that 
after  the  fracture  has  been  reduced,  the  ends  of  the  broken  bone 
are  carefully  retained  in  position  hy  the  hands  of  an  assistant. 
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and  gentle  massage  is  applied  by  the  surgeon.  The  parts  on 
the  proximal  side  of  the  injured  area  are  first  gently  stroked 
upwards  to  empty  the  veins  and  lymphatics,  and  to  disperse  the 
effused  blood  and  serum.  The  rubbing  process  is  then  applied 
to  the  swollen  area,  and  gradually  extended  do^vn  over  the  seat 
of  the  fracture  and  into  the  parts  beyond.  In  this  way  the 
circulation  through  the  damaged  segment  of  the  limb  is 
improved,  the  veins  are  emptied  of  blood,  and  the  removal  of 
effused  fiuids  is  .stimulated.  The  neighbouring  joints  are 
gently  moved,  and  the  patient  is  encouraged  to  contract  the 
muscles  voluntarily,  care  being  taken  all  the  while  that  the 
broken  ends  of  the  bone  are  not  displaced.  After  the  rubbing 
has  been  continued  for  from  fifteen  to  twenty  minutes,  the 
limb  is  placed  in  a  comfortable  jjosition,  and  retained  there  by 
pillows,  sand-bags,  or,  if  found  more  convenient,  by  a  light 
form  of  movable  splint.  In  fixing  the  limb  in  position  it  is 
necessary  to  avoid  constricting  it  in  any  way  that  will  interfere 
Avith  the  circulation. 

The  massage  is  repeated  every  day,  the  sittings  being 
gradually  extended  to  twenty  or  thirty  minutes,  while  the 
rubbing  and  the  movements  are  carried  out  more  energetically  as 
time  proceeds.  The  patient  is  encouraged  at  each  sitting  to 
move  his  joints  voluntarily  and  against  resistance.  After  an 
interval  varying  with  the  nature  of  the  fracture  all  retentive 
appliances  may  be  removed,  but  the  massage  should  be  con- 
tinued until  consolidation  of  the  callus  is  complete. 

The  value  of  this  procedure  is  greatest  in  fractures  in  the 
vicinity  of  joints,  particularly  the  elbow,  ankle,  wrist,  and 
knee.  Not  only  is  pain  diminished,  the  formation  of  bony 
callus  promoted  and  union  thereby  hastened,  but  the  prolonged 
crippling  stiffness  which  so  often  follows  after  immobilisation 
in  splints  is  avoided  by  the  dispersion  of  effusion  and  oedema 
and  the  prevention  of  adhesions.  The  risk  of  redisplacement 
of  fragments  is  exceedingly  slight,  and  is  only  to  be  feared  in 
oblique  fractures  in  the  shafts  of  long  bones,  such  as  the 
humerus,  femur,  or  bones  of  the  leg  ;  but  even  in  these  situations, 
by  careful  fixation  of  the  broken  ends  while  the  massage  and 
movements  are  being  carried  on,  any  such  ill  effects  can  usually 
be  obviated.  Want  of  union,  so  far  from  being  a  special  risk 
attending  this  method  of  treatment,  is  less  liable  to  occur,  if 
ordinary  precautions  be  taken,  than  when  splints  alone  are 
employed. 

Splints  and  other  Appliances. — The  less  complicated  and  specialised 
splints  are  the  better.     The  appropriate  splints  for  individual  fractures 
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.and  the  method  of  applying  them  will  be  di.seus.sed  later  ;  but  it  may 
here  be  said  that  the  general  principle  is  that  when  dealing  with  a  part 
where  there  is  a  single  bone,  as  the  thigh  or  upper  arm,  the  splint  should 
be  applied  in  the  form  of  a  ferrule  to  surround  the  lireak  ;  whereas  in 
situations  where  there  are  two  or  more  parallel  bones,  as  in  the  foreann, 
leg,  metatarsus,  or  metacarpus,  the  splint  should  take  the  form  of  a  hox 
(Fig.  84). 

Simple  ivooden  splints  of  plain  deal  board  or  yellow  pine,  sawn  to 
the  appropriate  length  and  width  ;  or  Gooch's  spUntdng,  which  consists 
of  long  strips  of  soft  wood,  glued  to  a  backing  of  wash  leather,  are  the 
most  useful  materials  for  splints.  Gooch's  splinting  has  the  special 
advantage  that  when  applied  with  the  leather  side  ne.\t  the  limb 
it  encircles  the  part  as  a  ferrule  ;  while  it  remains  rigid  when  the 
wooden  side  is  turned  towards  the  skin  (Fig.  84).  Perforated  sheet 
lead  or  tin,  stiff  wire 
netting,  and  hoop 
iron  also  form  useful 
splints. 

When  it  is  desir- 
able that  the  splint 
should  take  the  shape 
of  the  part  accurately, 
a  plastic  material  may 
be  employed.  Perhaps 
the  most  convenient  is 
poroplastic  felt,  which 
consists  of  strong  felt 
saturated  with  resin. 
When  heated  before 
a  strong  fire,  or  when 
placed  in  boiling 
water,  it  becomes 
quite  plastic,  and  may 
be  accurately  moulded 
to  any  part,  and  on 
cooling  again  becomes 

rigid.  The  splint  should  be  cut  from  a  carefully  fitted  paper  pattern. 
Millboard,  leather,  or  gutta-percha  softened  in  hot  water,  and  moulded 
to  the  part,  may  also  be  employed. 

In  military  practice  in  the  field,  and  in  other  conditions  where 
treatment  by  massage  and  movement  is  impracticable,  and  where 
mova,ble  splints  are  inconvenient,  splints  of  plaster  of  Paris,  starch,  or 
vmter-;ilass  are  sometimes  used,  especially  in  the  treatment  of  fractures 
ot  the  leg.  When  employed  in  the  form  of  an  immovable  case  they 
are  open  to  certain  objections  -  for  example,  if  applied  immediately 
after  the  accident  they  are  apt  to  become  too  tight  if  swelling  occurs  • 
and  if  applied  while  swelling  is  still  present,  they  become  slack  when 
this  subsides,  so  that  displacement  is  liable  to  occur. 

When  it  is  desired  to  enclose  the  limb  in  a  plaster  case,  coarse  muslin 
bandages,  three  yards  long,  and  charged  with  the  finest  quality  of 
thoroughly  dried  plaster  of  Paris,  are  employed.  A  boracic  lint 
bandage  is  evenly  applied  next  the  skin,  and  the  bony  prominences  are 
specially  f)added.  The  plaster  bandage  is  then  i>laced  in  cold  water  till 
It  IS  thoroughly  saturated,  and  after  the  excess  of  water  is  squeezed  out 
ot  It,  13  applied  in  the  usual  way  from  below  upward.    From  six  to  ten 


Fio.  84. — Gooch  Splint  applied  as  a  "  Fennile  "  on 
Right  Upper  Arm,  as  a  "Box  "  on  Left  Forearm. 
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plies  of  the  bandage  are  required.  In  the  course  of  lialf-au-liour  the 
plaster  should  be  thoroughly  set.  A  plaster  case  can  lie  readily 
removed  after  immersion  for  a  short  time  in  water. 

Croft's  splint,  or  some  moditication  of  it,  is  perhaps  the  best  form  of 
movable  plaster  s])lint.  It  is  made  by  accurately  sliajiing  Ivo  pieces  of 
thoroughly  shrunk  liouse-flannel  to  each  side  of  the  limb,  and  immersing 
one  of  each  pair  in  a  solution  of  plaster  of  Paris  of  the  consistence  of  thin 
cream,  till  the  flannel  is  thoroughly  impregnated.  The  dry  jiieces  are 
placed  ne.Kt  the  skin,  with  the  saturated  pieces  over  them,  and  a  coarse 
gauze  bandage  is  then  applied  to  fix  them  in  position.  After  the 
plaster  has  set,  if  it  is  desired  to  remove  the  splint  for  the  purpose  of 
employing  massage,  the  gauze  bandage  is  cut  along  the  front  of  the 
limb,  and  the  splint  opened  out  on  the  hinge  formed  by  the  posterior 
turns  of  the  bandage. 

A  splint  similar  to  Croft's,  but  much  lighter,  may  be  made  of 
poroplastic  felt  fixed  in  position  with  an  elastic  webbing  bandage. 
Formerly  starch  bandages  were  employed  in  place  of  the  elastic 
bandage. 

Padding  is  an  essential  adjunct  to  all  forms  of  splints.  The  whole 
part  enclosed  in  the  splint  must  be  covered  with  a  thick  layer  of  soft 
and  elastic  material,  such  as  cotton  wool  or  lint.  All  hollows  should  be 
filled  up,  and  all  bony  projections  especially  protected  by  rings  of 
wadding  so  arranged  as  to  take  the  pressure  off  the  prominent  point  and 
distribute  it  on  the  surrounding  parts.  Opposing  skin  surfaces  must 
always  be  separated  by  a  layer  of  absorbent  wool  or  boracic  lint.  A 
bandage  should  never  be  applied  to  the  limb  underneath  the  splints  and 
pads,  as  congestion  or  even  gangrene  may  be  induced  thereby. 

Operative  Treatment  of  Simple  Fractures. — In  certain  cases 
of  simple  fracture  it  is  found  impossible  to  bring  the  fragments 
into  accurate  apposition  or  to  retain  them  there.  This  may  be 
due  to  the  obliquity  of  the  fracture — as,  for  example,  in  the 
bones  of  the  leg  ;  to  the  interlocking  of  fragments,  as  occurs 
frequently  in  epiphysial  separations  ;  to  the  traction  of  po^Yerful 
muscles  on  one  of  the  fragments,  as  in  fracture  of  the  patella  or 
olecranon  ;  or  to  the  interposition  of  soft  tissues  between  the 
broken  ends.  Under  such  circumstances  it  may  be  necessary  to 
expose  the  fracture  by  operation,  and  after  reducing  it,  to  fix 
the  fragments  together  by  wires,  pegs,  or  screws.  Such  opera- 
tions, however,  are  not  to  be  undertaken  lightly.  They  are 
often  difficult,  and  if  septic  infection  takes  place  the  results  may 
be  disastrous. 

Compound  Fractures. 

We  have  already  seen  that  the  characteristic  feature  of  a 
compound  fracture  is  the  existence  of  an  open  wound  leading 
down  to  the  break  in  the  bone.  The  wound  may  vary  in  size 
from  a  mere  puncture  to  an  extensive  ragged  tear  of  all  the  soft 
parts.    In  other  particulars,  such  as  the  degree  of  damage  to 
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the  bone,  the  direction  of  the  break,  and  the  relative  position  of 
the  fragments,  simple  and  compound  fractures  agree.  It  is  the 
presence  of  the  wound  which,  by  providing  a  means  of  entrance 
for  bacteria  and  conditions  favourable  to  their  growth  and 
development,  dominates  the  whole  aspect  of  the  case. 

A  fracture  may  be  rendered  compound  from  without,  the  soft 
parts  being  damaged  by  the  same  object  which  breaks  the  bone 
— as,  for  example,  a  cart  wheel,  a  heavy  piece  of  machinery,  or  a 
bullet.  Sloughing  of  soft  parts,  resulting  from  the  pressure  of 
improperly  applied  splints,  also  may  convert  a  simple  into  a 
compound  fracture.  On  the  other  hand,  a  simple  fracture  may 
be  rendered  compound  by  agencies  acting  from  within — for 
example,  a  sharp  fragment  of  bone  penetrating  the  skin,  or  the 
sloughing  of  the  skin  as  a  result  of  extreme  tension  from  effused 
blood. 

As  a  rule  the  diagnosis  is  easy,  as  the  bone  can  either  be  seen 
or  felt  through  the  wound.  When  any  doubt  exists  as  to 
whether  a  wound  communicates  with  the  bone  or  not,  it  is  safer 
to  enlarge  it  by  incision  than  to  assume  that  the  fracture  is 
simple. 

The  jjrof/nosis  in  compound  fractures  depends,  in  the  first 
instance,  on  the  success  which  attends  the  efforts  to  make  and 
to  keep  the  wound  aseptic,  as  well  as  on  the  extent  of  damage  to 
the  soft  tissues  and  bones.  When  sepsis  ensues  in  a  compound 
fracture,  repair  is  interfered  with,  fragments  of  bone  may  undergo 
necrosis  and  lead  to  the  formation  of  sinuses,  and  union  is 
usually  attended  with  excessive  and  irregular  callus  formation 
(Fig.  85). 

Treatment. — The  loading  indication  for  treatment  is  to 
ensure  asepsis  of  the  wound.  Even  in  the  case  of  small 
punctured  wounds  caused  by  a  pointed  fragment  coming  through 
the  skin,  it  is  never  wi.se  to  assume  that  the  wound  is  not 
infected.  It  is  much  safer  to  enlarge  such  a  wound,  pare  away 
the  bruised  edges,  and  disinfect  the  raw  surfaces. 

In  cases  of  extensive  laceration  of  the  soft  parts  the  jjurifi- 
cation  mu.st  be  methodical  and  thorough.  All  soiled,  bruised, 
or  torn  portion.s  of  tis.sue  should  be  clipped  away  Avith  scissors, 
blood-clots  removed,  and  the  bleeding  arrested  by  forci-pressure 
or  ligature.  When  there  is  good  reason  to  believe  that  the  wound 
is  not  already  infected,  any  fragments  of  bone  completely  separated 
from  the  periosteum  may  be  left ;  Imt  when  there  is  any  suspicion 
of  infection  they  had  bcttui'  be  removed.  The  wound  .should 
then  be  washed  out  with  sterilised  salt  .solution.  On  the  whole, 
it  is  .safer  not  to  attempt  to  obtain  primary  union  by  completely 
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closing  such  wounds,  but  rather  to  drain  or  partially  pack  them , 
counter-openings  being  made  at  dependent  points  if  necessary. 

In  other  respects  the  treatment  of  compound  fractures  is 
carried  out  on  the  same  lines  as  in  simple  fractures,  provision 
being  made  for  the  dressing  of  the  wound,  when  this  is  required, 
without  undue  disturbance  of  the  bones.  Massage  and  move- 
ment should  be  commenced  as  soon  as  the  wound  is  healed. 

Question  of  Amputation  in  Compound  Fractures. — Before 
deciding  to  perform  primary  amputation  of  a  limb  for  compound 
fracture  the  surgeon  must  satisfy  himself  (1)  that  antiseptic 
purification  is  impossible,  or,  at  least,  hardly  to  be  expected  ; 
(2)  that  the  soft  parts  are  so  widely  and  so  grossly  damaged 
that  their  recovery  is  improbable  ;  (3)  that  the  vascular  and 
nervous  supply  of  the  parts  beyond  has  been  rendered  insufficient 
by  destruction  of  the  main  blood-vessels  and  nerve  trunks  ;  (4) 
that  the  bones  have  been  so  shattered  as  to  be  beyond  repair ; 
and  (5)  that  the  limb  which  will  be  left  will  be  less  useful  than 
the  stump  resulting  after  a  suitable  amputation. 

In  attempting  to  save  the  Limb  of  a  youug  subject  it  is 
justifiable  to  run  risks  which  would  not  be  permissible 
in  the  case  of  an  older  person.  To  save  an  upper  limb,  also, 
risks  may  be  run  which  would  not  be  justifiable  in  the  case  of  a 
lower  limb,  because,  while  a  serviceable  artificial  leg  can  readily 
be  procured,  any  portion  of  the  natural  hand  or  arm  is  infinitely 
more  useful  than  the  best  substitute  which  the  instrument-maker 
can  contrive.  The  ri.sk  involved  in  attempting  to  save  a  limb 
.should  always  be  explained  to  the  patient  or  his  friends,  in  order 
that  they  may  share  the  responsibility  in  case  of  failure.' 

Whether  or  not  the  amputation  should  be  performed  at  once 
depends  upon  the  general  condition  of  the  patient.  If  the 
injury  is  a  severe  one,  and  attended  with  a  profound  degree  of 
shock,  it  is  better  to  wait  for  twenty-four  or  forty-eight  hours. 
Meanwhile  the  wound  is  thoroughly  purified,  and  the  limb 
wrapped  in  an  antiseptic  dressing.  Means  are  taken  to  counter- 
act the  shock  and  to  maintain  the  patient's  strength,  and  e^  i- 
dence  of  septic  infection  or  of  lipemorrhage  is  carefully  watched 
for.  When  the  shock  has  passed  off  and  the  patient  is  able  to 
stand  the  operation,  it  is  then  performed  under  more  favourable 
auspices.  Clinical  experience  proves  that  by  this  means  the 
mortality  of  primary  amputations  may  be  materially  diminished, 
especially  in  injuries  necessitating  removal  of  an  entire  limb. 

Having  decided  to  am]-)utate,  it  is  important  to  do  so  at  such 
a  level  as  will  avoid  having  bruised,  torn,  or  separated  tissues  in 
the  flaps,  as  these  arc  liable  to  slough  or  to  become  the  seat  of 
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septic  infection.  In  this  connection  it  should  be  borne  in  mind 
that  the  damage  to  soft  tissues  is  always  wider  in  extent  than 
appears  from  external  examination. 

Amputation  may  be  called  for  later  to  arrest  spreading  septic 
processes,  osteo-myelitis,  or  gangrene ;  to  prevent  exhaustion 
from  prolonged  suppuration  and  septic  absorption  ;  or  on  account 
of  secondary  htemorrhage. 


SEPAEATION  OF  EPIPHYSES. 

It  is  only  within  the  last  twenty  years  that  the  subject  of  the 
separation  of  epiphyses  (or,  as  they  are  sometimes  called, 
diastases  i)  has  received  its  due  share  of  attention,  and  even  yet 
these  injuries  are  often  mistaken  for  fractures  or  dislocations. 

Surffical  Anatomy. — At  birth  the  diaphyses,  or  shafts  of  the 
long  bones,  are  completely  ossified,  while  nearly  all  the  epiphyses 
are  cartilaginous.  As  ossification  begins  at  different  dates,  and 
progresses  with  varying  rapidity  in  the  different  epiphyses,  the 
date  at  which  each  unites  with  its  diaphysis  to  form  the  adult 
bone  also  varies. 

It  is  useful  to  remember  that,  in  the  upper  extremity,  the 
epiphyses  in  the  regions  of  the  shoulder  and  wrist,  aud,  in  the 
lower  extremity,  those  in.  the  region  of  the  knee,  are  the  latest 
to  unite  ;  and  that  it  is  in  these  situations  that  growth  in  length 
of  the  bone  goes  on  longest  aud  most  actively.  Injuries  of  these 
epiphyses,  therefore,  are  most  liable  to  lead  to  interference. with 
the  growth  of  the  limb. 

A]i  epiphysis  is  nourished  from  the  articular  arteries  and 
through  the  vessels  of  the  periosteum  covering  it. 

Patholofjiral  Separatioyi  of  Epiqjliyses. — -There  are  certain 
pathological  conditions,  such  as  rickets,  scurvy,  congenital  syj^hi- 
lis,  tubercle,  suppurative  conditions,  and  tumour  growths,  which 
render  separation  of  epiphyses  liable  to  occur  from  injuries 
altogether  insufficient  to  produce  such  lesions  under  normal 
conditions. 

It  is  interesting  to  note  that  the  epiphyses  are  no  more  liable 
to  be  separated  in  paralytic  limbs  than  in  those  with  a  healthy 
nerve-supply. 

Traumatic  Separations. — Speaking  generally,  it  may  be  said 
that  injuries  which  in  an  adult  would  be  liable  to  produce 

'  Thfi  term  "diastasis"  1ms  boeii  oin])]oye(l  in  dilVfircut  senses  by  iliUVvent 
writers. 
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dislocation  are  in  a  young  [jcrson  more  apt  to  cause  separation 
of  an  epipliysis.  Indirect  violence,  especially  when  exerted  in 
such  a  way  as  to  combine  traction  with  torsion,  is  the  commonest 
cause  of  epiphysial  separation.  Direct  violence  is  a  much  less 
frequent  cause.  Muscular  action  occasionally  produces  separa- 
tion of  such  epiphyses  as  the  anterior-superior  iliac  spine,  the 
lesser  trochanter  of  the  femur,  or  the  upper  fibular  epiphysis. 

It  would  apjjear  that  the  majority  of  separations  take  place 
between  the  eleventh  and  the  eighteenth  years,  chiefly  because 
during  this  period  the  injuries  liable  to  produce  such  lesions  are 
most  prone  to  occur.  Although  easily  produced  experimentally 
at  earlier  ages,  they  are  not  often  met  with  clinically.  They  do 
not  occur  after  twenty-five,  because  by  that  time  all  the  epiphyses 
have  united.  In  females  this  form  of  injury  is  exceedingly  rare, 
and  almost  invariably  occurs  at  or  before  puberty. 

The  following  are  the  most  common  seats  of  separation  in 
the  order  of  their  frequency  : — (1)  The  lower  end  of  the  femur ; 
(2)  the  lower  end  of  the  radius  ;  (3)  the  upper  end  of  the 
humerus  ;  (4)  the  lower  end  of  the  humerus ;  (5)  the  lower  end 
of  the  tibia ;  and  (6)  the  upper  end  of  the  tibia. 

Morbid  Anatomy.  —  In  a  true  separation  the  epiphj'sial 
cartilage  remains  attached  to  the  epiphysis.  It  is  only  in  very 
young  subjects,  before  ossification  of  the  epiphysis  has  progressed 
to  any  length,  that  a  pure  separation  Ijetween  the  diaphysis  and 
epiphysis  occurs,  and  even  then  the  .separation  is  seldom  com- 
plete. In  older  subjects  the  common  lesion  is  a  separation  along 
part  of  the  epiphysial  line,  vdt\\  a  fracture  running  into  the 
diaphysis  (Fig.  83).  It  is  not  uncommon  for  more  than  one 
epiphysis  to  be  separated  by  the  same  accident — for  example, 
the  lower  end  of  the  femur  and  the  upper  ends  of  the  tibia 
and  fibula.  Like  ordinary  fractures,  epiphysial  separations 
may  be  simj-i/e  or  cutiijmivd.  Incomplete  separations  are  liable 
to  be  overlooked  at  the  time  of  the  accident,  but  there  is  reason 
to  believe  that  they  may  form  the  starting-point  of  various 
diseases  of  liones  and  joints.  iStrain  of  the  epiphysial  junction 
is  a  common  injury  in  young  children,  and  is  believed  to  account 
for  so-called  "growing  pains"  in  some  cases. 

Clinical  Featnrcn.  —  In  pure  and  complete  separations  the 
.symptoms  simulate  those  of  dislocation  rather  than  of  fracture. 
Thus,  unnatural  mobility  at  an  epiphysial  junction  may  closely 
resemble  movement  at  the  adjacent  joint,  especially  when  the 
epiphysis  is  an  intracapsular  one.  The  degree  of  deformity  is 
often  slight,  because  of  the  transverse  direction  of  the  lesion,  the 
lireadth  of  the  separated  surfaces,  and  the  linnness  of  the 
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l)eiiosteal  attachment  along  the  epiphysial  line.  In  many  cases 
a  distinct,  rounded,  smooth,  and  reguUxr  ridge,  caused  by  the 
projection  of  the  diaphysis,  can  be  felt  (Fig.  156).  The  peculiar 
"  muffled  "  nature  of  the  crepitus  is  one  of  the  most  characteristic 
signs.  The  older  the  patient,  and  the  further  ossification  has 
progressed,  the  more  does  the  crepitus  resemble  that  of  an 
ordinary  fracture. 

Of  the  subsidiary  signs  loss  of  2^ower  in  the  limb  is  one  of  the 
most  constant ;  indeed,  in  young  children  it  is  sometimes  the 
first,  and  may  be  the  only  sign  which  attracts  attention.  Pain 
and  tenderness  along  the  epiphysial  line  are  valuable  signs, 
particularly  when  the  lesion  is  due  to  indirect  or  muscular 
violence  and  there  is  no  bruising  of  soft  parts.  Localised  sivelling, 
accompanied  by  ecchi/mosis,  is  often  marked  ;  and  the  adjacent 
joint  may  be  distended  with  fluid. 

As  distinguishing  this  injury  from  a  dislocation,  it  may  be 
noted  that  in  epiphysial  separation  the  shortening  is  less,  there 
is  no  jerk  felt  when  the  deformity  is  reduced,  the  tendency 
to  re-displacement  is  greater,  and  the  amount  of  relief  given  by 
reduction  less  than  in  dislocation.  Below  the  age  of  twenty  a 
separation  is  always  the  more  likely  injury,  as  dislocation,  except 
in  the  elbow,  is  exceedingly  rare  before  that  age. 

The  Rontgen  rays  may  help  to  clear  up  a  doubtful  diagnosis. 

Prognosis  and  Results. — -Reunion  in  the  great  majority  of 
cases  takes  place  satisfactorily  by  the  formation  of  callus  in  the 
spongy  tissue  of  the  diaphysis  and  on  the  inner  surface  of  the 
periosteum.  Non-union  is  exceedingly  rare,  if  indeed  it  ever 
occurs.  Deformity  and  impairment  of  movement  at  the  adjacent 
joint  may  result  from  imperfect  reduction,  exuberant  callus,  or 
adhesions. 

Arrest  of  growth  of  the  bone  is  a  comparatively  rare  sequel 
to  a  separation  which  has  been  properly  treated.  When  it  occurs, 
it  is  due  to  diminished  action  at  the  epiphysial  junction,  and  not 
to  premature  union  of  the  diaphysis  with  the  shaft. 

Angular  deformity  is  liable  to  occur  in  the  leg  and  forearm, 
when  the  growth  of  one  of  the  bones  is  arrested  after  separation 
of  its  epiphysis,  while  the  other  continues  to  grow. 

Remote  complications  such  as  suppuration  and  tuberculosis 
are  infrequent,  and  depend  upon  Ijacterial  infection  through  the 
blood-stream. 

In  spite  of  the  favourable  nature  of  the  prognosis  in  general, 
the  friends  of  the  patient  should  be  warnecl  that  a  completely 
satisfactory  result  cannot  always  be  relied  upon. 

TreatiueiU. — Tlicgcneral  principles  which  govern  the  treatment 
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of  fractures  apply  equally  to  epiphysial  separations,  and  the 
special  points  will  be  described  later. 

Kepaik  of  Injuries  of  Bone. 

The  essential  steps  of  the  reparative  process  in  fractures, 
osteotomies,  and  resections  of  bone  resemble  each  other  so  closely 
that  it  is  convenient  to  consider  them  together. 

In  a  shivple  fracture  the  i^eriosteum  and  the  marrow  are  usually 
torn  at  the  same  time  as  the  bone  is  broken.  Bleeding  therefore 
occurs  around  and  between  the  fragments,  and  a  blood-clot  is 
formed.  This  clot  is  soon  permeated  by  newly  formed  blood- 
vessels, by  leucocytes  and  fibroblasts,  the  latter  being  derived 
from  proliferation  of  the  cells  of  the  marrow  and  periosteum. 
The  granulation  tissue  thus  formed  resembles  in  every  particular 
that  described  in  the  repair  of  other  tissues,  except  that  the 
fibroblasts,  being  the  offspring  of  cells  which  normally  form 
bone,  assume  the  functions  of  osteoblasts,  and  proceed  to  the 
formation  of  new  bone.  The  bone  may  be  formed  either  by  a 
direct  conversion  of  the  fibrous  tissue  into  osseous  tissue,  the 
osteoblasts  arranging  themselves  concentrically  in  the  recesses 
of  the  capillary  loops,  and  secreting  a  homogeneous  matrix  in 
which  lime -salts  are  speedily  dejjosited ;  or  there  may  be  an 
intermediate  stage  of  cartilage  formation,  as  occurs  so  extensively 
in  the  normal  development  of  bone  in  the  foetus. 

The  newly  formed  bone  is  at  first  arranged  in  little  masses 
or  in  the  form  of  rods  which  unite  with  each  other  to  form  a  • 
network  of  spongy  bone,  the  meshes  of  which  contain  marrow. 
The  reparative  material,  consisting  of  granulation  tissue  in  the 
process  of  conversion  into  bone  is  called  callus,  on  account  of  its 
hard  and  unyielding  character.  In  a  fracture  of  a  long  bone, 
that  which  surrounds  the  fragments  is  called  the  external  or 
ensheathing  callus,  and  may  be  likened  to  the  mass  of  solder 
which  surrounds  the  junction  of  pipes  in  plumber- work ;  that 
which  occupies  the  position  of  the  medullary  canal  is  called  the 
internal  or  mecluUary  callus  ;  and  that  which  intervenes  between 
the  fragments  and  maintains  the  continuity  of  the  cortical 
compact  tissue  of  the  shaft  of  the  original  bone  is  called  the 
intermediate  callus.  This  intermediate  callus  is  the  only  portion 
of  the  reparative  material  which  is  permanent,  the  external  and 
internal  callus  being  only  temporary,  and  being  reabsorbed 
through  the  agency  of  giant  cells  as  in  normal  ossification, 
jt-  Detached  fragments  or  splinters  of  bone  may  be  incorporated 
in  the  callus  and  made  use  of  in  repair,  or  they  may  be  absorbed. 
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All  surplus  bone  is  removed,  the  medullary  canal  is  re-formed, 
the  young  spongy  bone  of  the  intermediate  callus  becomes  more 
and  more  compact,  and  thus  the  original  contour  and  structure 
of  the  bone  may  be  faithfully  reproduced. 

The  amount  of  callus  produced  in  the  repair  of  a  given 
fracture  is  greater  when  movement  is  permitted  betv^een  the 
broken  ends.  It  is  also  influenced  by  the  character  of  the  bone 
involved,  being  less  in  bones  entirely  ossified  in  membrane,  such 
as  the  fiat  bones  of  the  skull,  than  in  those  primarily  ossified 
in  cartilage. 

If  the  fragments  are  widely  separated  from  one  another,  or 
if  some  tissue,  such  as  muscle,  intervenes  between  them,  callus 
may  not  be  able  to  bring  about  a  bony  union  between  the 
fragments,  and  non-imion  results. 

A  compoimd  fracture,  if  not  infected  by  bacteria,  heals  in 


Pig.  85. — Excessive  Callus  Formation  after  Septic  Conipouiul  Fracture  of 
both  Bones  of  Forearm — result  of  gunshot  wound.  Fusion  of  Bones 
across  Interosseous  Space. 

the  same  way  as  a  simple  one.  Should  infection  ensue,  how- 
ever, changes  associated  with  inflammation  complicate  the 
healing  process  and  give  rise  to  phenomena  which  will  be 
referred  to  later.  Under  these  circumstances  any  fragments 
which  may  have  been  detached  are  liable  to  necrose,  and  require 
removal. 

Modifications  of  Eepair  of  Fracture. — The  normal  process 
of  repair  by  the  formation  of  callus  may  be  interfered  with  in 
various  ways. 

Excess  of  Callus. — In  comminuted  fractures,  and  in  those 
uniting  with  marked  deformity,  the  amount  of  callus  is  in  excess, 
but  this  is  necessary  to  ensure  stability.  In  other  cases,  and 
especially  in  fractures  in  the  vicinity  of  large  joints,  such  as  the 
hip  or  elbow,  and  sometimes  between  the  bones  in  fractures  of 
the  leg  or  forearm  (Fig.  85),  from  some  undetermined  cause 
the  new  formation  is  excessive,  and  interferes  with  the  useful- 
ne.ss  of  the  limb.  Experimental  evidence  goes  to  show  that  the 
section  of  nerves  induces  an  excessive  formation  of  callus,  and 
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that  this  callus  is  very  slowly  consolidated.  Certain  nerve 
trunks,  such  as  the  niusculo-spiral  in  the  middle  of  the  upper 
arm,  or  the  ulnar  at  the  elbow-joint,  may  become  included  in 
or  pressed  upon  by  callus,  and  so  have  their  functions  inter- 
fered TOth.    Such  conditions  often  call  for  operative  interference. 

Badly  United  Fracture — Vicious  Uroion. — Bony  union  Avith 
marked  displacement  of  the  fragments  is  most  common  in 
fractures  which  have  not  been  surgically  treated — as,  for  example, 
those  occurring  in  sailors  at  sea ;  or  where  the  comminution 
was  so  great  that  accurate  apposition  was  rendered  impossible. 
It  may  also  result  from  imperfect  reduction,  or  because 
the  apparatus  employed  permitted  of  secondary  displacement. 
Restlessness  on  the  part  of  the  patient  from  intractability, 
delirium  tremens,  or  mania,  is  the  cause  of  vicious  union  in 
some  cases. 

Whether  or  not  any  attempt  should  be  made  to  improve 
matters  depends  largely  on  the  degree  of  deformity  and  the 
amount  of  interference  with  function. 

While  the  fracture  is  still  recent,  the  bone  may  be  bent  into 
position  or  rebroken  under  an  aniesthetic,  and  set  accurately. 
When  the  callus  is  firmly  consolidated,  a  strong  mechanical 
contrivance,  known  as  an  osteoclast,  may  be  employed  to  re- 
break  it,  but  in  the  majority  of  cases  an  osteotomy  with  chisel 
and  mallet  gives  results  which  are  more  certain  and  satisfactory. 
In  the  milder  cases,  the  bone  may  be  partially  divided  Avith  an 
osteotome,  then  broken  across  and  straightened,  as  in  Macewen's 
operation  for  knock-knee ;  while  in  those  with  more  marked 
bending  or  angling,  a  wedge  may  be  taken  from  tlie  convexity, 
as  in  the  operation  for  bow-leg.  To  retain  the  fragments  in 
position,  splints  and  extension  may  be  employed ;  or  if  these 
measures  are  insufiicieut,  pegs,  screws,  bone  ferrules,  or  other 
direct  means  may  be  used. 

Defective  union  may  manifest  itself  in  one  of  three  ways  :  by 
Ijeing  delayed ;  by  failing  to  take  place  ;  or  by  the  formation  of 
a  false  joint  between  the  fragments. 

Such  errors  in  repair  may  be  due  to  constitutional  or  to  local 
causes.  The  most  potent  constitutional  cause  is  general  debility. 
Rickets,  scurvy,  tuberculosis,  and  acute  infectious  diseases  also 
play  an  important  role  in  this  connection.  The  influence  of 
syphilis,  exce[)t  in  its  gummatous  forms,  in  interfering  with  the 
union  of  fractures  is  doubtful.  It  is  commonly  stated  that 
fractures  in  the  aged  do  not  unite  as  quickly  or  as  certainly 
as  in  younger  subjects.  The.  inHuencc  of  old  age,  hoAvevcr,  as 
a  factor  in  preventing  union  has  been  over-estimated ;   as  a 
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matter  ol'  fact,  most  cases  of  defective  union  occur  in  patients  of 
middle  age,  and  one  of  the  most  inveterate  forms  is  met  with  in 
cliildren. 

The  most  common  local  cause  of  non-union  is  the  interposition 
of  portions  of  muscle,  tendon,  or  other  soft  tissue  between  the 
ends  of  the  bones.  This  is  most  liable  to  occur  in  oblique 
fractures  with  overlapping  of  the  fragments. 

Where  the  fragments  are  widely  separated,  as  in  the 
patella  or  olecranon ;  where  a  large  segment  of  a  bone 
is  shattered  and  the  fragments  lost,  as  in  some  com- 
pound fractures  ;  or  where  a  seqirestrum  forms  between 
the  fragments,  osseous  union  is  obviously 
im[)Ossible,  and  fibrous  union  all  that  can  be 
hoped  for. 

Any  interference  with  the  circulation  of 
the  limb  and  auy  form  of  bacterial  infection 
leading  to  suppuration  are  liable  to  end  in 
defective  union. 

Fractm'es  inside  the  capsule  of  joints,  as 
in  the  hip  and  shoulder,  often  fail  to  unite, 
probably  because  the  short  fragment  has  but 
a  poor  vascular  .supply,  and  because  it  is 
impossible  to  maintain  accurate  aijposition. 

Delayed  Union. — The  normal  period  for 
union  of  individual  bones  may  be  extended 
from  one  or  other  of  these  causes.  At  the 
time  when  union  should  be  firm  and  solid 
it  may  be  found  that  the  fragments  are  only 
united  by  a  soft  cartilaginous  callus,  which 
for  a  prolonged  period  may  undergo  no 
further  change;  so  that  the  limb  remains 
incapable  of  bearing  weight  or  otherwise 
performing  its  functions. 

Treatment. — In  such  cases  the  general 
condition  of  the  patient  should  be  improved  as  far  as  possible  by 
a  change  to  the  seaside,  careful  dieting  and  tonics.  Much  benefit 
often_  follows  the  application,  above  the  seat  of  fracture,  of  an 
elastic  Imndage  sufficiently  tight  to  congest  the  limb  beyond 
(Bier).  To  concentrate  the  congestion  in  the  vicinity  of  the 
fracture  an  ordinary  bandage  should  be  applied  from  the  distal 
extremity  to  within  a  few  inches  of  the  break,  and  the  congestion 
should  be  maintained  for  several  hours  (six  to  twelve)  daily. 
When  possible  an  accurately  fitting  apparatus  should  be  adjusted 
to  enable  the  patient  to  get  into  the  fresh  air. 


Fig.  86. — Uu-united 
Fracture  of  Shaft  of 
Hunierus  following 
guusliot  injury. 
Patient  i.s  attempting 
to  raise  the  arm  from 
the  .side. 

(Mr.  MacGillivray's  case.) 
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Daily  massage  and  the  use  of  a  rigid  apparatus  in  the  intervals 
are  often  beneficial.  The  injection  of  oil  of  turpentine  between 
the  fragments  has  been  recommended  by  Mikulicz ;  while  others 
favour  the  forcible  rubbing  of  the  ends  together,  under  an 
an£Estlietic  if  necessary,  to  promote  a  plastic  reaction  in  the  unit- 
ing material.  The  administration  of  thyroid  extract  has  been 
found  beneficial  in  improving  the  nutrition  of  the  bones  in  some 
cases.  These  methods  having  failed,  the  parts  may  be  exposed 
by  incision,  and  the  ends  of  the  bones  rawed,  and  pegged  or 
wired.  As  a  rule  satisfactory  union  is  ultimately  obtained, 
although  much  patience  is  required. 

Want  of  Union. — In  a  few  cases,  without  any  discoverable 
cause,  union  entirely  fails  to  take  place.  The  fragments  become 
atrophied,  the  ends  rounded,  and  the  medullary  cavity  obUterated, 
and  the  ends  of  the  bone  remain  separate  and  freely  mo'S'able. 
The  whole  limb  may  share  in  this  atrophy.  In  adults  this  is 
most  frequently  met  with  in  the  humerus  (Fig.  86)  and  femur, 
and  in  most  cases  union  may  be  brought  about  by  operative 
measures.  In  children  it  is  occasionally  met  yvith  in  the  bones  of 
the  leg,  and  is  seldom,  if  ever,  cured  by  operation.  The  lower 
fragments  in  these  cases  become  very  small  and  thin,  and  the 
limb  is  so  useless  that  amputation  is  usually  necessary. 

Sometimes  dense  fibrous  tissue  forms  between  the  fragments, 
constituting  fibrous  tmion. 

The  treatment  consists  in  exposing  the  ends,  and  after  removing 
any  intervening  material  and  rawing  their  surfaces,  inserting  nails 
or  wires  to  secure  their  apposition.  In  certain  cases  dove-tailing 
the  ends  into  one  another,  grafting  bone,  or  enclosing  the  frag- 
ments in  a  ferrule  of  decalcified  bone  has  been  successful. 

False  Joint. — This  is  the  rarest  of  all  forms  of  defective  union. 
The  ends  of  the  bones  become  rounded,  eburnated,  and  covered 
with  a  layer  of  cartilage.  A  firm  capsule  of  fibrous  tissue,  lined 
by  a  layer  of  endothelium,  secreting  synovia-like  fluid,  binds  them 
together  and  forms  a  veritable  joint. 

Treatment  is  carried  out  on  the  same  lines  as  for  non-union,  the 
pseudarthrosis  beingexcised  before  the  ends  are  fixed  in  apposition. 

Absor2Jtion  of  Callus. — From  various  causes,  es})ecially  attacks 
of  such  diseases  as  scurvy,  pyiemia,  or  any  of  the  exanthemata, 
well-formed  callus  may  be  softened  and  absorbed.  This  may 
occur  weeks,  or  even  months,  after  union  has  taken  jjlace. 

Tumours  of  Callus. — Tumours,  such  as  chondromata  and 
sarcomata,  are  liable  to  occur  in  callus,  or  at  the  seat  of  old 
fractures,  but  the  evidence  so  far  is  inconclusive  as  to  the  causal 
relationship  of  the  injury  to  the  new  growth. 


CHAPTER  XXL 


INJURIES  OF  JOINTS. 

Surgical  Anatomy — Injuries  :  Contusions;  IFounds ;  Sprains;  Dis- 
locations— Traumatic  Dislocations:  Causes;  Varieties;  Clinical 
features;  Treatment  —  Compound  dislocations  — Old -standing  dis- 
locations. 

Surgical  Anatomy. — The  function  of  a  joint  is  to  permit  of  tlie 
movement  of  one  bone  upon  another.  The  articular  surfaces  of  the 
bones  are  covered  with  a  thin  layer  of  hyaline  cartilage,  and  they  are 
retained  in  close  apposition  by  the  tension  of  ligaments  and  of  the 
muscles  surrounding  the  joint.  The  capsular  ligament  surrounds  the 
ends  of  the  bones  in  the  form  of  a  tube,  and  is  directly  continuous  with 
the  periosteum.  The  capsular  ligament  is  lined  by  synovial  membrane, 
which  at  the  Hue  of  attachment  of  the  capsule  is  reflected  on  to  the 
ends  of  the  bones  and  becomes  continuous  with  the  articular  cartilage. 
The  common  origin  of  bone,  cartilage,  periosteum,  and  synovial 
membrane  from  one  parent  tissue  of  the  embryo,  accounts  for  the  readi- 
ness with  which  any  one  of  these  tissues  may  be  converted  into  another 
under  traumatic  or  pathological  influences.  The  synovial  membrane 
invests  intra-articular  ligaments,  and  is  projected  into  the  interior  of 
the  joint  in  the  form  of  loose  folds  wherever  the  articulating  surfaces 
are  not  in  immediate  contact.  The  surface  of  the  synovial  membrane  is 
covered  with  minute  processes  or  villi,  which  in  diseased  conditions  may 
become  the  seat  of  hypertrophy.  The  synovial  fluid  owes  its  lubricating 
quality  to  mucin,  which  appears  to  be  derived  from  the  solution  of  the 
endothelial  cells  on  the  free  surface  of  the  membrane.  The  opposing 
surfaces  of  a  joint  being  always  in  accurate  contact,  the  so-called  cavity 
is  only  a  potential  one.  If  fluid  is  poured  out  into  the  joint,  the 
synovial  membrane  and  cajjsule  ai'c  put  upon  the  stretch,  causing  dis- 
comfort or  actual  \)a,\n,  which  is  jKirlly  relieved  by  slightly  flexing  the 
joint.  If  the  fluid  distension  continues,  the  ligaments  elongate  and  the 
joint  becomes  unstable. 

Joints  derive  an  abundant  blood-supply  through  the  articular  arteries. 
The  lymphatics,  which  take  origin  in  the  superficial  layers  of  the 
synovial  membrane,  pass  to  efl'erent  vessels  which  run  in  the  inter- 
muscular and  other  connective-tissue  planes  of  the  limb.  The  nervo- 
su[iply  i,s  chiefly  derived  from  the  nerves  which  supply  the  muscles 
acting  on  the  joint  and  the  skin  over  it. 
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INJURIES  OF  JOINTS. 


The  injuries  to  which  a  joint  is  liable  are  Contusions,  Wounds, 
Sprains,  and  Dislocations. 

Contusions  of  Joints.  —  Contusion  is  the  mildest  form  of 
injury  to  which  a  joint  is  liable.  Whether  the  violence  is  trans- 
mitted from  a  distance,  as  in  contusion  of  the  hip  from  a  fall  on 
the  feet,  or  acts  more  directly  in  the  vicinity  of  the  joint,  as  from 
a  fall  on  the  great  trochanter,  the  main  incidence  of  the  force 
is  on  the  articular  surfaces  of  the  bones,  which  are  violently 
driven  against  one  another.  The  articular  cartilages  and  the 
underlying  spongy  bone,  as  well  as  the  synovial  membrane,  are 
bruised,  and  there  is  an  effusion  of  blood  and  serous  fluid  into 
the  joint  cavity  and  surrounding  tissues. 

The  most  prominent  clinical  features  are  swelling  and  dis- 
coloration. The  swelling,  especially  in  superficially  placed 
joints,  is  an  early  and  marked  symptom,  and  being  mainly  due 
to  bleeding  into  the  joint  (kcevuuihrosis),  takes  the  shape  of  the 
synovial  cavity.  In  deeply  placed  joints  discoloration  may  not 
appear  on  the  surface  for  some  days,  especially  if  the  violence 
has  been  indirect.  The  joint  is  kept  in  the  flexed  position, 
and  is  only  painful  when  moved.  There  is  no  local  heat.  In 
hiemophylia  considerable  effusion  of  blood  into  a  joint  may 
follow  the  most  trivial  injury. 

The  2^'>'ognosis,  as  a  rule,  is  good,  although  a  slight  degree  of 
effusion  into  the  joint  {hydrarthrosis)  often  persists  for  a  time. 
Tuberculous  affections  of  joints  not  infrequently  date  from  a 
contusion.    Suppuration  is  a  rare  sequel. 

Treatment. — When  seen  immediately  after  the  accident,  the 
best  results  are  obtained  by  the  application  of  a  firm  elastic 
bandage  over  a  thick  layer  of  absorbent  wool.  After  a  few 
hours,  massage  and  movement  of  the  joint  are  commenced,  and 
systematically  and  persistently  employed.  When  the  effusion 
is  very  great  and  the  joint  too  tense  to  permit  of  movement, 
absorption  is  often  promoted  by  withdrawing  some  of  the  fluid 
from  the  joint  by  means  of  an  aspirating  needle.  The  local 
application  of  ice  is  soothing,  but  other^^^se  useless ;  and  jjro- 
longed  rest  only  ends  in  stiffness  and  impaired  or  delayed 
usefulness. 

Wounds  of  Joints. — Aii  accidentally  inflicted  wound  opening 
into  a  joint — such,  for  example,  as  a  stab  with  a  penknife  or  the 
point  of  a  railing — is  always  a  serious  form  of  injury,  on  account 
of  the  risk  of  septic  infection  giving  rise  to  a  generalised 
purulent  arthritis.  This  is  attended  with  grave  danger,  not  only 
to  the  limb,  which  will  be  greatly  impaired  in  usefulness,  and 
may  even  require  to  be  amputated  on  account  of  the  virulence 
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of  the  procesa,  l)ut  also  to  the  life  of  the  patient  from  septic 
ahsoi'iition,  ami,  it  may  be,  from  the  subsequent  onset  of  pyaemia. 

Penetration  of  the  joint  may  sometimes  be  recognised  by  the 
escape  of  synovial  fluid  from  the  wound,  or  by  the  synovial 
membrane  or  articular  cartilage  being  exposed.  When  doubt 
exists,  the  wound  should  be  enlarged.  The  use  of  the  probe  is 
to  be  avoided,  on  account  of  the  risk  of  carrying  septic  material 
from  the  track  of  the  wound  into  the  cavity  of  the  joint. 

Penetrating  wounds  of  joints  are  treated  on  the  same  lines 
as  those  associated  with  compound  fractures.  After  having 
been  thoroughly  disinfected,  the  wound  should  be  drained  or 
treated  by  the  open  method,  and  as  soon  as  it  is  healed, 
massage  and  movement  should  be  employed  to  prevent  the 
formation  of  adhesions  and  consequent  stiffness. 

Sprains.  —  A  sprain  results  from  a  stretching  or  twisting 
form  of  violence  which  causes  movement  of  the  joint  beyond 
its  physiological  limits,  or  in  some  direction  for  which  it  is  not 
structurally  adapted.  The  main  incidence  of  the  force  therefore 
falls  upon  the  ligaments,  which  are  suddenly  stretched  or  torn, 
admitting,  it  may  be,  of  a  partial  and  temporar}^  displacement 
of  the  bones.  The  synovial  membrane  is  also  liable  to  be 
damaged,  and  the  joint  may  be  filled  with  blood  and  serum 
extrava-sated  from  the  torn  tissues. 

Muscles  and  tendons  may  be  stretched,  torn,  or  dislocated, 
and  their  sheaths  filled  with  serous  effusion.  It  is  not  un- 
common for  superficial  portions  of  bone  to  be  torn  off  at  the 
site  of  attachment  of  strong  ligamentous  bands  or  tendons, 
constituting  a  "sprain  fi-acture";  or  for  intra-articular  cartilages 
to  be  displaced,  as  in  the  knee. 

Clmical  Features. — The  injury  is  accompanied  by  intense 
sickening  pain,  and  this  may  persist  for  a  considerable  time. 
At  first  it  is  aggravated  by  moving  the  joint,  but  if  the  move- 
ment be  continued  it  tends  to  pass  off. 

The  particular  ligaments  involved  may  be  recognised  by 
eliciting  tenderne.ss  on  making  pressure  over  them,  or  by 
putting  them  on  the  stretch  by  passively  moving  the  joint. 
In  this  way  a  sprain  may  often  be  diagnosed  from  a  fractiu'c. 

The  effu.sion  of  blood  and  serum  into  the  joint  and  the  tissues 
around  it  give  rise  to  swelling  and  discoloration,  and  there  is 
tenderness  on  pressing  the  articular  surfaces  together.  There  is 
no  marked  elevation  of  temperature  in  the  affected  joint.  i'Muid 
effused  into  tendon  sheaths  often  produces  a  peculiar  creaking, 
which  may  be  mistaken  for  the  crei)itus  of  fracture.  When  the 
swelling  is  great,  it  is  often  necessary  to  have  recourse  to  the 
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lluutgen  rays  to  make  certain  that  there  is  no  fracture  or  dis- 
location present.  Displacement  of  tendons  is  apt  to  be  over- 
looked. In  sprains  the  bony  points  about  the  joint  retain  their 
normal  relations  to  one  another,  and  usually  enable  these  injuries 
to  be  diagnosed  from  dislocations  and,  as  a  rule,  from  fractures. 

Prognosis. — Stiifness,  lasting  for  a  longer  or  shorter  time, 
follows  most  sprains,  but  may  be  largely  prevented  by  proper 
treatment.  In  old  and  rheumatic  persons  changes  of  the  nature 
of  arthritis  deformans  are  liable  to  take  place,  interfering  greatly 
with  movement.  While  suppuration  is  rare,  tuberculous  disease 
not  infrequently  dates  its  onset  from  a  sprain. 

Treatment. — Sprains  are  best  treated  by  early  massage  and 
movement,  combined  with  firm  elastic  pressure.  In  the  case  of 
the  ankle,  for  example,  massage  should  be  commenced  at  once, 
the  part  being  gently  stroked  upwards.  The  process  is  painful 
for  the  first  few  minutes,  but  soon  ceases  to  be  so,  and  becomes 
soothing  to  the  patient.  The  rubbing  is  continued  for  from  fifteen 
to  twenty  minutes,  the  patient  being  encouraged  to  move  the 
toes  and  ankle.  A  moderately  firm  elastic  bandage  or  a  few- 
strips  of  adhesive  plaster  are  then  applied,  care  being  taken  not 
to  constrict  the  limb  and  so  interfere  with  the  circulation.  The 
massage  is  repeated  once  or  twice  a  day,  the  sittings  lasting  for 
about  half  an  hour.  The  patient  should  be  encouraged  to  move 
the  joint  from  the  first,  beginning  with  the  movements  which 
put  least  strain  upon  the  damaged  ligaments,  and  gradually 
increasing  the  range.  In  the  course  of  a  few  days  the  patient 
is  encouraged  to  walk,  or  cycle,  or  otherwise  to  use  the  joint 
without  subjecting  it  to  strain.  Alternate  hot  and  cold 
douching,  followed  by  massage,  is  also  useful.  Complete  rest 
and  prolonged  immobilisation  are  only  mentioned  to  be  con- 
demned. 

In  patients  predisposed  to  tuberculosis,  however,  it  is  neces- 
sary to  proceed  with  greater  caution  in  the  employment  of 
massage  and  exercise. 

Traumatic  Dislocations. 

A  dislocation  or  luxation  is  a  persistent  displacement  of  the 
opposing  ends  of  the  bones  forming  a  joint.  We  are  here 
concerned  with  such  dislocations  as  immediately  follow  upon 
injury.  Those  which  are  congenital  or  which  result  from 
disease  will  be  studied  later. 

Sources  of  Joint  Strength. — The  capacity  of  a  joint  to  resist  disloca- 
tion depends  upon  (1)  tlic  shape  of  its  osseous  elements  ;  (2)  the  strength 
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and  arrangement  of  its  ligaments  ;  (3)  the  support  it  receives  from 
jnuscles  or  tendons  placed  in  relation  to  it  ;  and  (4)  the  relative  stability 
of  adjacent  structures.  While  all  these  factors  contribute  to  the 
strength  of  a  given  joint,  one  or  other  of  them  usually  predominates,  so 
that  certain  joints  are  osseously  strong,  others  are  ligamentously  strong, 
while  a  few  depend  chiefly  upon  adjacent  muscles  for  their  stability. 

The  hip  and  elbow  arc  the  best  examples  of  joints  deriving  their 
strength  mainly  from  the  architectural  arrangement  of  the  constituent 
bones.  Those  joints  are  dislocated  only  by  extreme  degrees  of  violence, 
and  not  infrequently — especially  in  the  elbow — portions  of  the  bones 
are  fractured  before  the  articular  surfaces  are  separated. 

The  wrist,  the  carpal,  the  tarsal,  and  the  clavicular  joints,  on  the 
other  hand,  depend  for  their  stability  almost  entirely  on  the  strength  of 
their  ligaments.  These  joints  are  rarely  dislocated,  but  as  the  main 
incidence  of  the  violence  falls  on  the  ligaments  they  are  very  frequently 
sprained.  The  knee  also  is  a  ligamentously  strong  joint,  and  is  further 
strengthened  by  its  intra -articular  ligaments. 

The  shoulder  is  the  typical  example  of  a  joint  depending  for  its 
security  chiefly  upon  the  muscles  and  tendons  jiassiug  over  it,  and 
hence  the  frequency  with  which  it  is  dislocated.  At  the  same  time  the 
great  mobility  of  the  scapula  and  clavicle  materially  increase  the 
stability  of  the  shoulder -joint.  It  is  probable  that  the  tendons  passing 
in  relation  to  the  knee,  ankle,  and  wrist  materially  add  to  the  stability 
nf  these  joints. 

The  proximity  of  an  easily  fractured  bone  also  contributes  to  prevent 
dislocation  of  certain  joints — for  example,  fracture  of  the  clavicle 
prevents  an  impinging  force  expending  itself  on  the  shoulder -joint ; 
and  the  frequency  of  Colles'  fracture  of  the  radius,  and  of  Pott's  fracture 
of  the  fibula,  doubtless  accounts  to  some  extent  for  the  rarity  of  dis- 
location of  the  wrist  and  ankle  joints  respectively.  The  immunity  from 
dislocation  which  the  joints  of  young  subjects  enjoy  is  partly  due  to 
the  ease  with  which  the  adjacent  epiphyses  are  separated. 

The  mechanical  axiom  that  "what  is  gained  in  movement  is  lost  in 
stability"  is  true  of  joints,  those  joints  which  have  the  widest  range  of 
movement  being  the  most  frequently  dislocated. 

Causes. — The  majority  of  dislocations  are  the  result  of 
indirect  violence,  the  more  movable  bone  acting  as  a  lever,  on  a 
fulcrum  furnished  by  the  natural  check  to  movement  in  the 
form  of  ligament,  bone,  or  muscle.  In  this  way  most  disloca- 
tions of  the  shoulder,  hi]),  and  elbow  are  produced. 

At  the  moment  the  violence  is  applied  the  muscles  are 
relaxed,  or  otherwise  taken  at  a  disadvantage,  so  that  the  joint 
is  for  the  time  being  deprived  of  their  support.  The  joint  is 
moved  beyond  its  physiological  range,  and  the  end  of  one  of  the 
bones  brought  to  bear  upon  the  ligaments,  tears  them,  and  passes 
through  the  rent  thus  made.  The  muscles  tlien  contract  reflexly, 
and  ]jul]  the  liead  of  the  bone  into  an  unnatural  position  outside 
the  capsule.  The  position  assumed  will  depend  upon  such 
factors  as  the  direction  of  the  force,  the  shape  of  the  joint,  the 
liosition  of  the  limb  at  the  time  of  the  accident,  and  the  relative 
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strength  of  the  different  groups  of  muscles  acting  upon  tlie 
bone  which  is  displaced. 

Violence  applied  directly  to  the  joint  is  a  much  le.ss  frequent 
cause  of  dislocation.  In  this  way,  however,  the  knee-joint  may 
be  dislocated,  one  bone  being  driven  past  the  other — for  example, 
by  a  kick  from  a  horse  ;  or  the  acromio-clavicular  joint  by  a 
blow  on  the  shoulder. 

Muscular  contractioji  is  not  often  the  sole  cause  of  disloca- 
tion, although,  as  we  have  seen,  it  plays  an  important  role  in  the 
production  of  the  majority  of  these  injuries.  The  shoulder, 
lower  jaw,  and  patella  are,  however,  not  infrequently  displaced 
by  muscular  action  alone.  Some  acrobats  are  able  to  dislocate 
certain  joints  by  the  voluntary  conti-action  of  muscles. 

Afje  and' Sex. — Dislocations  occur  most  frequently  in  males 
during  adult  life,  doubtless  on  account  of  the  nature  of  their 
occupations  and  recreations.  In  children  the  epiphyses  are 
separated,  and  in  old  people  the  bones  are  broken,  by  such  forms 
of  violence  as  cause  dislocation  in  adults. 

Muscular  debility  and  undue  laxness  of  ligaments  resulting 
from  disease  or  previous  dislocation  are  also  predisposing 
factors. 

Clinical  Varieties. — The  sejiaration  between  the  bones  may 
be  complete  or  partial.  When  partial,  portions  of  the  articular 
surfaces  remain  in  apposition,  and  the  injury  is  kno^ra  as  a 
siob-luxation.  Like  fractures,  dislocations  may  be  simjyle  or 
conq^owid,  the  latter  being  specially  dangerous  on  account  of  the 
risk  of  septic  infection.  When  seen  within  a  few  days  of  its 
occurrence,  a  dislocation  is  looked  upon  as  recent ;  but  when 
several  weeks  or  months  have  elapsed,  and  the  rent  in  the 
capsule  has  healed  round  the  neck  of  the  bone,  it  is  spoken  of 
as  an  old-standing  dislocation.  The  latter  will  call  for  special 
mention  later. 

Dislocations,  like  fractures,  may  be  complicated  by  injuries 
to  large  blood-vessels  or  nerve  trunks,  by  injuries  to  internal 
organs,  or  by  a  wound  of  the  soft  tissues  which  does  not  com- 
municate with  the  joint.  Further,  a  fractui-e  may  coexist  with 
a  dislocation. 

Clinical  Features. — The  most  characteristic  signs  of  disloca- 
tion are  preternatural  rigidity,  or  want  of  movement  Avhere 
movement  should  naturally  take  place,  following  immediately  on 
an  injury ;  and  deformity,  the  part  being  "  out  of  draAAing "  as 
compared  with  the  uninjured  side  (Fig.  97).  The  deformity 
is  characteristic  and  common  to  all  examples  of  the  same  dis- 
location.    The  bony  landmarks  lose  their  normal  relationship 
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to  one  another.  The  relationship  of  the  long  axis  of  the  bone 
to  the  socket  is  also  abnormal. 

Although  any  of  the  subsidiary  signs  may  occur  in  lesions 
other  than  dislocations,  due  weight  must  be  given  to  them  in 
making  a  diagnosis.  Loss  of  functimi  is  complete  as  a  rule. 
Pain  is  much  more  intense  than  in  fracture,  usually  because 
the  displaced  bone  presses  upon  nerve  trunks,  and  from  the 
same  cause  there  is  often  numbness  and  partial  paralysis  of  the 
limb  beyond.  Sxvellincj  of  the  soft  parts  due  to  effused  blood  is 
usually  less  marked  in  dislocation  than  in  fracture,  but  is  often 
sufficiently  great  to  interfere  with  diagnostic  manipulations. 
The  displaced  head,  and  sometimes  the  empty  socket,  may  be 
palpable.  Discoloration  is  usually  later  of  appearing  than  in 
fractures.  Alteration  in  the  length  of  the  injured  limb — usually 
in  the  direction  of  shortening — is  a  very  constant  feature : 
while  girth  measurements  commonly  show  an  increase.  A 
peculiar  soft  grating  or  crealdng  sensation  is  often  felt  on 
attempting  to  move  the  joint.  This  is  due  to  cartilaginous  or 
ligamentous  structures  rubbing  on  one  another,  and  must  not 
be  mistaken  for  the  crepitus  of  a  fracture.  When  the  disloca- 
tion has  been  reduced,  in  the  great  majority  of  cases,  although 
not  in  all,  the  bones  retain  their  proper  relations  without 
external  support.  A  careful  investigation  of  the  kind  of  force 
which  produced  the  injury,  particularly  as  regards  its  intensity 
and  direction  of  action,  may  aid  in  the  diagnosis.  In  doubtful 
cases  the  Eontgen  rays  often  prove  useful. 

Prognosis. — After  having  been  dislocated,  a  joint  is  seldom 
as  strong  as  it  was  formerly,  although  for  all  practical  purposes 
the  limb  may  be  as  useful  as  ever.  Some  degree  of  stiffness, 
of  limited  movement,  or  of  muscular  weakness,  and  occasional 
arthritic  pains,  and  a  liability  to  redislocation  are  the  com- 
monest -sequeliB.  Prolonged  immobilisation  is  liable  to  lead  to 
excessive  stiffness  by  pennitting  of  the  formation  of  adhesions, 
or  of  fibrous  thickenings  of  tendons  or  ligaments  ;  while  too 
early  movement  tends  to  produce  a  laxity  of  the  ligaments 
which  favours  redisplaccment  from  slight  causes. 

Treatment. — Reduction  should  be  attempted  at  the  earliest 
po.ssible  moment.  Every  hour  of  delay  increases  the  difficulty. 
The  guiding  principle  is  to  cause  the  displaced  bone  to  re-enter 
its  socket  by  the  same  route  as  that  by  which  it  left  it — that 
is,  through  the  existing  rent  in  the  capsule.  This  is  done  by 
carrying  out  certain  manipulations  which  depend  upon  the 
anatomical  arrangement  of  the  parts,  and  which  vary,  not  only 
with  different  joints,  but  also  with  different  varieties  of  disloca- 
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tion  of  the  same  joint.  As  the  morbid  anatomy  of  different 
examples  of  a  particular  dislocation  varies  luit  little,  the 
appropriate  manipulations  are  best  studied  regionallj'.  In 
general  terms,  however,  it  may  be  said  here  that  the  main 
impediments  to  reduction  are  the  contraction  of  the  muscles 
acting  upon  the  dis[)laced  bone ;  the  entanglement  of  the 
bone  among  tendons  or  ligamentous  bauds  which  fix  it  in  its 
abnormal  position ;  and  the  rent  in  the  capsule  being  small 
or  valvular,  so  that  it  forms  an  obstacle  to  the  bone  re-entering 
the  socket. 

Muscular  contraction  is  best  overcome  by  the  administration 
of  a  general  anassthetic,  and  in  all  but  the  simplest  cases  this 
should  unhesitatingly  be  given  to  ensure  rapid,  accurate,  and 
painless  reduction.  Fading  this,  however,  the  muscles  may  be 
wearied  out  by  the  surgeon  making  steady  and  prolonged 
traction  on  the  lindj,  while  an  assistant  makes  counter-extension 
on  the  proximal  segment  of  the  joint.  Advantage  may  also  be 
taken  of  such  muscular  relaxation  as  occurs  when  the  patient 
becomes  faint,  or  when  his  attention  is  diverted  from  the  injured 
part,  to  carry  out  the  manipulations  necessary  to  restore  the 
bone  to  its  normal  position. 

The  appropriate  manoeuvres  for  disengaging  the  head  of  the 
bone  from  tendons,  ligaments,  or  bony  processes  with  which  it 
may  be  entangled,  will  be  suggested  by  a  consideration  of  the 
anatomy  of  the  particular  joint  involved. 

It  cannot  be  urged  too  strongly  that  any  mechanical  apparatus 
in  the  form  of  pulleys,  levers,  or  fulcra  is  only  to  be  used  in 
exceptional  cases  and  with  the  greatest  care  and  caution.  In 
reducing  a  dislocation  no  amount  of  physical  force  will 
compensate  for  a  want  of  anatomical  knowledge.  All  tugging, 
twisting,  or  wrenching  movements  are  to  be  studiously  avoided, 
as  they  are  liable  to  cause  damage  to  blood-vessels,  nerves,  or 
other  soft  parts,  or  even — and  especially  in  old  people — to 
fracture  one  of  the  bones  concerned. 

The  after  treatment  consists  in  fixing  the  joint  till  the  rent 
in  the  capsule  heals — which  it  does  very  rapidly.  ^luch  benefit 
is  gained  by  the  systematic  use  of  massage  after  the  reduction 
of  a  dislocation.  Before  any  restraining  apparatus  is  applied 
the  whole  region  around  the  joint  should  be  gently  stroked  in  a 
centripetal  direction  for  fifteen  or  twenty  minutes  ;  and  this  is 
to  be  repeated  daily,  each  sitting  lasting  for  from  twenty 
minutes  to  half  an  hour.  Movement  of  the  joint  is  carried 
out  in  every  direction,  except  that  whicli  tends  to  bring  the 
head  of  the  bone  against  the  injured  part  of  the  capsule,  from 
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the  first  clay  onward  ;  and  the  patient  is  encouraged  to  use  the 
joint  as  early  as  possible.  Tlie  appropriate  apparatus  and  the 
l)eriod  during  whicli  it  sliould  be  worn  will  be  considered  with 
the  individual  dislocations. 

Operation  in  Simple  Didocatiom. — In  a  limited  number  of 
cases,  even  with  the  aid  of  an  ana\sthetic,  reduction  is  found  to 
be  impossible.  Resort  must  then  be  had  to  operation,  whicli 
under  aseptic  conditions  is  a  comparatively  safe  and  satisfactory 
proceeding,  althongh  oftentimes  difficult.  It  may  happen  that 
the  undoing  of  the  displacement  is  only  possible  after  the 
removal  of  a  portion  of  one  or  other  of  the  bones  involved. 

Compound  Dislocations. — Compound  dislocations  are  usually 
the  result  of  extreme  violence  produced  by  machinery  or  railway 
accidents,  or  by  falls  from  great  heights.  In  the  majoi'ity  of  cases 
they  are  complicated  by  fracture  of  the  constituent  bones  of  the 
joint,  as  well  as  by  laceration  of  muscles,  tendons,  and  blood- 
vessels. In  the  region  of  the  ankle,  wrist,  and  joints  of  the  thumb, 
however,  compound  dislocations,  uncomplicated  by  other  lesions, 
are  sometimes  met  with.  The  great  risk  in  compound  disloca- 
tions is  septic  infection,  which  may  result  in  serious  impairment 
of  the  usefulness  of  the  joint  or  even  in  its  complete  destruction, 
results  towards  which  the  concomitant  injuries  materially  con- 
tribute. In  many  instances  where  septic  infection  has  occurred, 
ankylosis  is  the  best  result  that  can  be  hoped  for. 

Treatment.  —  As  a  rule  the  first  question  that  arises  in 
the  treatment  of  cases  of  compound  dislocation  is  whether 
amputation  is  necessary  or  not.  The  considerations  which 
determine  this  point  are  the  same  as  in  the  case  of  compound 
fractures. 

When  an  attempt  is  to  be  made  to  save  the  limb  the 
dislocation  is  reduced  after  the  parts  have  been  thoroughly 
purified.  In  many  cases  excision  of  portions  of  bone  is 
necessary  to  ensure  asepsis  or  to  permit  of  reduction.  Drainage- 
tubes  having  been  inserted  and  the  rest  of  the  wound  closed, 
a  retentive  apparatus  is  applied,  provision  being  made  for  the 
dressing  of  the  wound. 

Dislocation  complicated  by  Fracture.—  In  certain  dislocations 
the  separation  of  sniall  portions  of  bones  or  of  epiphy.ses  is  of 
almost  constant  occurrence — for  example,  fracture  of  the  coronoid 
process  in  dislocation  of  the  elbow  backwards,  and  chip])ing  oil' 
of  a  portion  of  the  edge  of  the  acetabulum  in  dislocation  of  the 
hip.  These  neither  add  to  the  difficulties  of  diagnosis  nor 
necessitate  any  modification  of  the  treatment,  and  they  need  not 
be  further  referred  to. 
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The  commonest  example  of  a  fracture  really  complicating  a 
dislocation  is  fracture  of  the  neck  of  the  humerus,  which  in 
a  certain  jjroportion  of  cases  coexists  with  dislocation  of  the 
shoulder.  Here  the  difficulty  of  diagnosis  is  greatly  increased, 
and  the  treatment  of  both  injuries  requires  to  be  modified. 
The  dislocation  must  be  reduced — by  oi)eration  if  necessary — 
before  the  fracture  is  treated,  and  in  many  cases  it  is  advisable 
to  secure  the  fragments  of  the  broken  bone  by  -nares,  pegs,  or 
screws,  to  enable  movement  to  be  commenced  early,  and  so  to 
prevent  stiffness  of  the  joint. 

Old-standing  Dislocations. — When  from  oversight  or  from 
unsuccessful  treatment  a  dislocated  bone  is  left  for  some  time 
unreduced,  changes  take  place  in  and  around  the  joint  which 
render  its  replacement  by  manipulation  extremely  difficult  or 
even  impossible.  The  rent  in  the  capsule  closes  upon  the 
neck  of  the  bone,  and  fibrous  adhesions  form  between  muscles, 
tendons,  and  other  structures  which  have  been  torn.  The  articular 
cartilage  of  the  head,  being  no  longer  in  contact  with  an  oppos- 
ing cartilage,  tends  to  become  converted  into  fibrous  tissue,  and 
may  form  adhesions  with  other  fibrous  structures  in  its  vicinity, 
or  by  its  pressure  on  adjacent  structures  may  form  for  itself  a 
new  socket  of  dense  fibrous  tissue  which  in  time  becomes  lined 
with  a  secreting  membrane.  When  the  displaced  head  lies 
against  a  bone  it  becomes  smooth  and  eburnated,  and  not 
infrequently  spurs  of  bone  grow  out  from  its  edges.  Its 
continuous  pressure  produces  a  new  osseous  socket,  from  the 
margins  of  which  similar  osteophytic  outgrowths  spring,  and 
the  surrounding  fibrous  tissue,  becoming  condensed,  forms  a 
strong  capsule,  and  a  new  joint  results.  Meanwhile  the  cartilage 
of  the  original  socket  is  likewise  converted  into  fibrous  tissue, 
which  may  come  to  fill  up  the  cavity,  and  eventually  become 
ossified.  These  osseous  changes  often  closely  resemble  those  of 
arthritis  deformans.  The  large  blood-vessels  and  nerves  in  the 
vicin,ity  may  be  pressed  upon  or  stretched  by  the  displaced 
bone  or  may  be  imi)licated  in  fibrous  adhesions.  In  com-se  of 
time  they  become  lengthened  or  shortened  in  accordance  with 
the  altered  attitude  assumed  by  the  limb. 

In  many  cases  the  new  joint  is  remarkablj'  mobile  and  useful  ; 
but  in  others,  pain,  limited  movement,  atrophy  of  muscles  and 
deformity  render  it  comparatively  useless  and  call  for  surgical 
intervention. 

Treatment. ~lt  is  always  a  difficult  problem  to  determine 
the  date  after  which  it  is  inadvisable  to  attempt  reduction  by 
manipulation,  and  no  rules  can  be  laid  down  which  will  cover 
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all  cases.  Eather  iiinst  each  case  be  decided  on  its  oavd  merits, 
due  consideration  being  had  to  the  risks  which  attend  this  line 
of  treatment.  The  chief  of  these  are  rupture  of  large  blood- 
vessels or  nerves  which  have  formed  adhesions  with  the  displaced 
bone,  or  have  become  shortened  in  adaptation  to  the  altered  shape 
or  length  of  the  limb ;  tearing  of  muscles  or  tendons,  or  even 
of  the  skin  ;  and  fracture  of  the  bone,  especially  in  old  people ; 
and  in  the  young,  separation  of  epiphyses. 

Before  carrying  out  the  manipulations  appropriate  to  the 
particular  dislocation,  all  adhesions  must  first  be  carefully 
broken  down ;  and  during  the  proceedings  no  undue  force  is  to 
be  employed.  It  is  sometimes  found  that  the  displacement  is 
very  prone  to  recur,  even  after  reduction  has  been  successfully 
accomplished. 

When  reduction  by  manipulation  is  inadvisable  or  has  been 
unsuccessful,  the  question  of  operation  arises.  In  this  connection 
it  is  to  be  borne  in  mind  that  even  with  an  open  wound  the 
replacement  of  the  bone  is  often  by  no  means  easy.  If  septic 
complications  arise  they  are  often  disastrous  in  their  results. 
In  many  cases  reduction  can  only  be  effected  after  excision  of 
the  head  of  the  bone,  and  this  often  leads  to  ankylosis,  which 
seriously  impairs  the  usefulness  of  the  limb.  Before  deciding  to 
operate,  therefore,  the  sui'geon  has  to  consider  such  points  as 
the  degree  of  discomfort,  deformity,  and  impaired  function 
resulting  from  the  condition,  the  occupation  of  the  patient  and 
his  age. 

Habitual  or  recurrent  dislocation  occurs  in  the  shoulder,  and 
will  be  described  with  the  injuries  of  that  joint. 

Pathological  Dislocations. — ^.Joints  may  become  dislocated  in 
the  course  of  certain  diseases.  These  pathological  dislocations 
fall  into  three  groups  :  (1)  those  due  to  gradual  stretching  of  the 
capsular  and  other  ligaments  weakened  by  infiammatory  and 
suppurative  processes,  such  as  sometimes  follow  on  typhoid, 
scarlet  fever  or  diphtheria,  and  in  pya3mia ;  (2)  those  due  to 
destructive  changes  in  the  ligaments  and  bones — typically  seen 
in  tuberculous  arthritis  and  in  Charcot's  disease  ;  (3)  those  due 
to  deformities  such  as  result  from  altered  lines  of  pressure  in 
[)aralysed  limbs,  or  from  changes  in  the  shape  of  the  bones  such 
as  occur  in  arthritis  deformans. 

Pathological  dislocations  are  usually  incomplete  at  first,  and 
gradually  tend  to  become  more  marked  as  the  disease  progresses, 
until  eventually  the  displacement  is  complete. 

Their  prevention  and  treatment  will  be  considered  with  the 
diseases  which  give  rise  to  them. 
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Congenital  Dislocations. — Congenital  (Uslocation.s  are  gener- 
ally believed  to  be  the  result  of  abnormal  or  arrested  develop- 
ment l.n  utero,  and  are  to  be  clearly  distinguished  from 
dislocations  occurring  during  birth,  which  are  essentially 
traumatic  in  origin.  The  pathology  and  clinical  features  of 
congenital  dislocations  will  be  described  with  deformities. 


CHAPTER  XXII. 


INJURIES  IN  THE  REGION  OF  THE  SHOULDER 
AND  UPPER  ARM. 

Surgical  Anatomy — Fuactures  of  Clavicle  :  Varieties — Dislocatioks 
OF  Clavicle  :  Varieties — Dislocations  of  Shoulder  :  Varieties — 
Sprains  and  contusions  of  shoulder — Fractures  of  Scapula  : 
Sites  —  Fractures  of  Upper  End  of  Humerus:  Surgical  neck ; 
Sejjarat  ion  of  epiphysis ;  Fracture  of  head,  anatomical  neck,  or  tuhcr- 
osi^ics— Fractures  of  Shaft  of  Humerlts. 

The  injuries  met  witii  in  the  region  of  the  shoulder  include 
fractures  and  dislocations  of  the  clavicle,  fractures  of  the  scapula, 
dislocations  and  sprains  of  the  shoulder-joint,  and  fractures  of 
the  upper  end  of  the  humerus. 

Surgical  Anatomy. — For  the  examination  of  an  injury  in  the  region  of 
the  shoulder  the  patient  should  be  seated  on  a  low  stool  or  cliair.  After 
inspectiiig  the  parts  from  the  front,  the  surgeon  stands  behind  the 
patient  and  systematically  examines  the  shoulder  girdle  and  upper  end 
of  the  humerus  by  palpation.  The  uninjured  side  should  be  examined 
along  with  the  other  for  purposes  of  comparison. 

Immediately  external  to  the  supra-sternal  notch,  the  sterno-clavicular 
articulation  may  be  felt,  the  large  end  of  the  clavicle  projecting  beyond 
the  margins  of  the  small  and  shallow  articular  surface  ou  the  sternum. 
Any  dislocation  of  this  joint  is  at  once  recognised.  The  clavicle  being 
subcutaneous  throughout  its  whole  length,  any  irregularity  in  its  out- 
line can  be  easily  detected.  A  small  tubercle  (deltoid  tubercle)  which 
frequently  exists  near  the  acromial  end  is  liable  to  be  mistaken  for 
a  fracture.  The  outer  end  forms  with  the  acromion  the  acromio- 
clavicular joint,  which,  however,  is  not  very  readily  recognised.  The 
tingors  are  now  carried  over  the  acromion,  which  often  exhibits  a 
prominent  ridge  in  the  situation  of  its  eitiphysifil  cartilage,  which  must 
not  bo  mistaken  for  a  fracture.  The  tip  of  the  acromion  is  usually 
employed  as  a  Hxed  jioint  in  measuring  the  length  of  the  arm. 

The  outline  of  the  spine  of  tlu;  sca[)ula  can  be  traced  back  to  the 
vertebral  border  ;  and  the  body  of  the  bone  may  be  mani])ulated,  and  its 
movements  tested  by  moving  the  arm. 

The  coracoid  jirocess  can  be  recognised  in  the  upper  and  outer  angle 
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of  tlie  triangular  dejaression  bounded  by  the  pectoralis  major,  the 
deltoid,  and  the  clavicle. 

The  head  and  surgical  neck  of  the  humerus  may  now  be  felt  from  the 
axilla,  if  the  axillary  fascia  be  relaxed  by  bringing  the  arm  to  the  side. 
The  great  tuberosity  can  be  indistinctly  felt  on  the  outer  aspect  of  the 
shoulder  through  the  fibres  of  the  deltoid.  It  lies  vertically  above  the 
external  condyle,  and  may  be  recognised  to  rotate  with  the  shaft.  The 
bicipital  groove  looks  forward,  and  lies  in  a  line  drawn  vertically  through 
the  biceps  muscle. 

The  subclavian  artery,  with  its  vein  to  the  inner  side  and  the  cords 
of  the  brachial  ple.xus  to  the  outer  side,  jjasses  under  the  middle  of  the 
clavicle,  and  may  be  comjiressed  against  the  first  rib  immediately  above 
this  bone. 

Fractures  of  the  Clavicle. 

Fracture  of  the  clavicle  is  one  of  the  commonest  injuries  met 
with  in  practice.    As  about  one-third  of  the  cases  occur  in 


Fig.  87. — Recent  Oblique  Fracture  of  Right  Clavicle  iu  Middle  Third. 
Ujiper  figure  shows  sawu  section.    Lower  figure  sliows  superior  aspect  of  bone. 

children,  the  fracture  is  often  of  the  greenstick  variety. 
These  fractures  are  seldom  compound  or  complicated,  unless  as 
a  result  of  gunshot  injuries ;  but  occasionally  the  fragments 
pierce  the  skin,  or  press  upon  the  subclavian  vessels  or  the 
cords  of  the  brachial  jdIcxus.  Both  clavicles  may  be  fractured 
simultaneously. 

The  most  common  situation  is,  in  the  middle  third  (Fig.  87). 
This  usually  results  from  indirect  violence,  such  as  a  fall  on 
the  outstretched  hand,  the  elbow,  or  the  outer  aspect  of  the 
shoulder,  the  force  being  transmitted  through  the  glenoid  cavity 
to  the  scapula,  and  thence  by  the  coraco-clavicular  ligaments  to 
the  clavicle.  The  violence  is,  therefore,  of  a  twisting  character, 
and  the  bone  gives  way  near  the  junction  of  the  outer  and 
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uiiddle  thirds,  just  where  the  two  natural  curves  of  the  bone 
meet,  and  where  the  supporting  muscular  and  ligamentous 
attachments  are  weakest. 

The  fracture  so  produced  is  usually  oblique  from  above, 
downwards  and  inwards.  The  sternal  fragment  may  be  slightly 
drawn  upwards  by  the  sterno-cleido-mastoid,  while  the  outer 
fragment  falls  by  the  weight  of  the  arm,  and  the  fragments 
usually  overlap  to  the  extent  of  about  half  an  inch.  The 
shoulder,  having  lost  the  buttressing  support  of  the  clavicle,  falls 
in  towards  the  chest  wall,  narrowing  the  axillary  space,  while 
the  weight  of  the  arm  pulls  it  down- 
ward, and  the  muscles  inserted  in 
the  region  of  the  bicipital  gi-oove 
pull  it  forward. 

Fracture  of  the  middle  third 
may  also  result  from  a  direct  stroke, 
such  as  the  recoil  of  a  gun,  or  from 
violent  muscular  contraction,  the 
fracture  as  a  rule  being  transverse, 
and  the  displacement  less  marked 
than  in  fracture  by  indirect  violence. 

Clinical  Features.  —  The  atti- 
tude of  the  patient  is  characteristic 
(Fig.  88).  The  elbow  is  flexed, 
and  is  supported  by  the  oi^posite 
hand,  while  the  head  is  inclined 
towards  the  affected  shoulder  to 
relax  the  muscles  of  the  neck. 
Crepitus  is  elicited  on  bracing  back 
the  shoulders,  or  on  attempting 
to  raise  the  arm  beyond  the  hori- 
zontal. These  movements  also 
cause  pain.  Tenderness  is  elicited 
on  making  jiressure  over  the  seat 
of  fracture,  and  also  on  distal 
pressure.  The  sternal  fragment 
almost  invariably  overrides  the  acromial,  and  can  usually  be 
palpated  through  the  skin ;  on  measurement  the  clavicle  is 
found  to  be  shortened.  When  the  fracture  is  incomplete  (green- 
stick)  or  transverse  the  symptoms  are  less  marked. 

Simultaneous  fracture  of  both  clavicles  usually  results  from  a 
severe  transverse  crush  of  the  upper  part  of  the  thorax  or  from 
a  fall  on  the  outstretched  hands.  The  middle  third  of  the  bone 
13  implicated,  and  there  is  marked  displacement  and  overriding. 


Fio.  88.— Recent  Fracture  of  Riglit 
Clavicle  in  Middle  Third.  Note 
attitude  and  proniiueiice  of  outer 
end  of  sternal  fragment. 
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The  patient  is  rendered  helpless,  and  from  the  extrinsic  nuiscles 
of  respiration  being  thrown  out  of  action,  and  the  weight  of 
the  powerless  limbs  pressing  on  the  chest,  dyspnoea  is  a 
frequent  accompaniment.  Internal  injuries  often  com[)licate 
these  fractures. 

Fracture  of  the  outer  third  of  the  clavicle  is  much  less 
common,  and  usually  results  from  direct  violence,  the  bone 
being  driven  down  against  the  coracoid  process,  and  broken  as 


Fig.  89. — Fracture  of  Outer  end  of  Clavicle.    Sliows  forward  rotation  of 
outer  fragiueut,  and  line  of  fracture  united  by  osseous  callus. 

one  breaks  a  stick  over  the  knee.  The  fracture  may  take  place 
at  the  level  of  attachment  of  the  conoid  and  trapezoid  ligaments, 
in  which  case  the  only  symptoms  are  pain  and  tenderness  at  the 
seat  of  fracture,  with  impaired  movement  of  the  limb.  Dis- 
placement and  crepitus  are  prevented  by  the  splinting  action  of 
the  ligaments. 

When  the  break  is  external  to  the  attachment  of  the  trapezoid 
ligament,  the  fracture  is  usually  transverse,  and  is  almost  always 
due  to  a  fall  on  the  back  of  the  shoulder — the  angle  between 


Fig.  90. — Fracture  of  Inner  End  of  Clavicle. 


(From  a  specimen  in  Professor  Annaniiale's  collection.) 

the  spine  and  the  acromion  process  striking  the  ground.  The 
outer  fragment  rotates  forward  (Fig.  89),  sometimes  even  to  a 
right  angle,  causing  the  tip  of  the  shoulder  to  pass  forwards,  and 
so  to  lie  slightly  nearer  the  middle  line.  The  integrity  of  the 
coraco-clavicular  ligaments  prevents  any  marked  drooping  of  the 
shoulder.  It  is  noteworthy  that  the  displacement  is  not  always 
evident  at  first. 

Fractures  of  the  inner  third  are  very  rare,  are  usually  oblique 
(Fig.  90),  and  result  either  from  an  indirect  force  acting  in  tlie 
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line  of  the  clavicle,  or,  less  frequently,  from  direct  violence  or 
muscular  action.  As  a  rule  the  deformity  is  insignificant, 
except  when  the  costo-clavicular  ligament  is  torn,  in  which  case 
the  inner  end  of  the  outer  fragment  is  tilted  up  by  the  weight 
of  the  arm.  The  shoulder  passes  downwards,  forwards,  and 
inwards.  When  close  to  the  sternal  end  this  fracture  may 
simulate  a  dislocation  of  the  sterno  -  clavicular  joint  or  a 
separation  of  the  clavicular  cpi'physis.  This  last  is  a  very  rare 
accident,  which  may  occur  between  the  seventeenth  and  the 
twenty-fifth  years,  usually  as  a  result  of  violent  muscular  action. 
It  differs  from  the  other  injuries  in  this  region  in  being  easily 
reduced  and  retained  in  position. 

'Y.h.Q  prognosis  as  to  union  in  all  these  injuries  is  good.  Firm 
bony  union  usually  occurs  within  twenty-one  days.  Non-union, 
false  joint,  or  fibrous  union  is  but  rarely  met  with.  At  the 
same  time  it  is  to  be  borne  in  mind  that,  in  spite  of  all  pre- 
cautions, some  deformity  and  shortening  may  result,  without, 
however,  interfering  with  the  usefulness  of  the  limb. 

Treatment. — -The  disj^lacement  in  complete  fractures  of  the 
clavicle  is  readily  reduced  by  supporting  the  elbow,  bracing 
back  the  shoulders,  and  levering  out  the  tip  of  the  affected 
shoulder.  In  a  few  rare  cases  the  interposition  of  some  fibres 
of  the  subclavius  muscle  between  the  fragments  has  prevented 
perfect  reduction. 

In  the  greenstick  variety  the  bone  should  be  bent  back  into 
its  normal  position,  even  if  the  force  required  is  sufficient  to 
render  the  fracture  a  complete  one.  In  sjnte  of  imperfect 
reduction,  the  clavicle  usually  straightens  as  it  grows,  and 
although  some  deformity  may  persist,  the  function  of  the  limb 
is  not  interfered  with. 

Treatment  in  the  Recumbent  Position, — There  is  little  doubt 
that  the  most  perfect  testhetic  results  are  obtained  by  treating 
the  patient  in  the  recumbent  position.  In  the  case  of  girls, 
therefore,  in  whom  it  is  desired  that  the  shoulders  should  be 
perfectly  symmetrical,  the  best  method  of  treatment  is  to  place 
the  patient  on  a  firm  mattress,  with  a  narrow,  firm  cushion 
between  the  shoulder-blades,  so  that  the  weight  of  the  shoulder 
may  carry  the  acromial  fragment  outwards  and  backwards.  A 
pad  is  inserted  in  the  axilla,  the  elbow  is  raised,  and  the  arm 
fixed  )}y  the  side  on  a  jiillow  with  sandbags.  Massage  is 
applied  daily  to  hasten  the  disappearance  of  tlic  effused  blood. 
As  this  position  must  be  maintained  uninterruptedly  for  two  or 
three  weeks,  it  proves  too  irksome  for  most  ])atients.  In  cases 
of  fracture  of  both  clavicles,  however,  it  is,  short  of  operation. 
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the  only  available  method  of  treatment.  In  such  cases  the 
patient  must  be  carefully  nursed  to  prevent  him  moving 
the  arms. 

Satisfactory  results  may  also  be  obtained  by  the  method 
suggested  by  Wharton  Hood.  The  fracture  having  been 
reduced,  three  strips  of  strong  adhesive  plaster,  each  an  iiich 
and  a  half  wide,  are  applied  from  a  point  immediately  above  the 
nipple  to  a  point  two  inches  below  the  angle  of  the  scapula. 
The  middle  strap  should  cover  the  seat  of  fracture,  and  should 
be  first  applied  ;  the  lateral  ones,  slightly  overlapping  it,  should 
extend  about  half  an  inch  on  either  side.     The  forearm  is 


Fig.  91. — Duucau's  Modification  of  Sayre's  Method  of  treating  Fracture 
of  Clavicle.    The  circular  body  bandage  has  still  to  be  applied. 

supported  in  a  sling.  This  appliance  has  the  advantage  that  it 
permits  of  massage  and  movement  being  carried  out  from 
the  first. 

Sayre's  Dbethod,  which  is  specially  adapted  to  fractures  of 
the  middle  third,  although  applicable  to  all,  consists  in  applying 
broad  strips  of  adhesive  plaster  in  such  a  way  as  to  correct  the 
threefold  deformity.  While  it  is  excellent  in  principle,  it  is 
often  found  troublesome  in  jjractice,  as  the  plaster  is  irritating 
and  uncomfortable  to  the  patient,  and  if  it  becomes  slack  or 
fails  to  correct  the  deformity,  must  be  completely  removed  and 
reapplied.  These  difficulties  may  be  overcome  by  adopting 
Duncan's  niodijication,  which  consists  in  employing  a  broad 
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domette  bandage  in  place  of  the  adhesive  plaster.  A  layer  of  wool 
is  placed  in  the  axilla  to  keep  the  skin  surfaces  apart.  It  must 
not  be  used  as  a  fulcrum  to  lever  out  the  shoulder,  as  the 
pressure  thus  produced  on  the  axillary  vessels  and  nerves  i.s 
liable  to  cause  congestion,  and  numbness  or  pain  in  the  limb 
beyond.  A  wide  loop  is  then  made  on  the  end  of  the  bandage, 
and  passed  round  the  middle  of  the  upper  arm  (Fig.  91), 
care  being  taken  that  the  limb  is  not  constricted.  The  arm  is 
l)ulled  backward  by  carrying  the  bandage  across  the  back,  under 
the  opposite  axilla,  and  round  the  thorax  as  far  as  the  elbow. 
It  is  next  looped  round  the  back  of  the  elbow,  close  above 


A  B 


Fig.  92. — Attitude.s  of  Limb  according  to  Displacement  in  Chiene's  Metlioil. 

the  condyles,  and  by  being  carried  across  the  front  of  the 
chest  to  the  opposite  -shoulder  ])ulls  the  elbow  forward  and 
inward.s,  and  so  levers  the  shoulder  backward  and  outward  on 
the  fulcrum  formed  by  the  loop  round  the  upper  arm.  The 
next  turn  corrects  the  downward  displacement  by  passing  across 
the  back,  under  the  tii)  of  the  elbow — a  slit  being  made  in  tlie 
bandage  opposite  the  olecranon  process — and  along  the  forearm 
to  the  opposite  shoulder.  A  circular  body  bandage  is  applied 
over  all  tlie.se  turns,  and  .safety-pins  inserted  at  the  crossings. 

Ckiene'H  MeAhnd. — "In  employing  this  method  there. are  two 
points  to  be  attended  to — the  position  in  which  the  arm  is  to  be 
kept,  and  the  method  of|  applying  the  bandage.     The  more 
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dowmvard  the  displacement,  the  more  vertical  mu.st  tlie  arm  be 
kept  (Fig.  92,  A).  If  the  displacement  is  'mv'ard.%  the  upper 
arm  must  be  placed  well  across  the  chest  (Fig.  92,  B).  If 
fonuard  displacement  is  most  marked,  let  the  upper  arm  be 
placed  as  horizontal  as  possible  (Fig.  92,  C). 

"Lay  the  tail  of  the  bandage  on  the  hand  (Fig.  93  (1)): 
carry  it  down  the  back  of  the  forearm,  round  the  ell^ow,  up  the 
upper  arm  to  the  tip  of  the  acromion  (2),  across  the  back  to 
the  opposite  axilla,  across  the  forearm  (3),  round  the  elbow 
again,  up  the  upper  arm,  then  round  below  the  deltoid  (4),  and 
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across  the  back  to  the  opposite  shoulder  (5),  repeating  these 
turns  as  often  as  is  necessary.  Last  of  all,  fix  the  arm  to  the 
side  by  circular  turns." — Chiene. 

The  Handkerchief  Method. — In  cases  of  emergenc)',  one  of 
the  best  methods  applicable  to  all  fractures  of  the  clavicle  is  to 
brace  back  the  shoulders  by  means  of  two  padded  handkerchiefs, 
folded  en  cravate,  placed  well  over  the  tips  of  the  shouklers  and 
tied,  or  interlaced,  between  the  scapulse.  The  forearm  is  then 
supported  by  a  thii-d  handkerchief  apijlied  as  a  sling,  the  base  of 
which  is  placed  under  the  elbow,  the  ends  passing  over  the 
sound  shoulder. 

Operative  treatment  may  be  called  for  in  compound  or 
comminuted  fractures  when  the  fragments  have  injured,  or  arc 
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likely  to  injure,  the  suliclavian  vessels  or  the  cords  of  the 
brachial  plexus,  or  wheu  it  is  otherwise  impossible  to  reduce 
the  fracture  or  to  retain  the  fragments  in  apposition.  It  is 
also  indicated  in  some  cases  of  simultaneous  fracture  of  both 
clavicles.  Silver  wire  or  silk-worm  gut  is  the  most  suitable 
material  for  suture.  After  the  ^¥ound  has  healed,  massage  and 
movement  are  employed,  as  in  simple  fractures. 

Dislocations  of  the  Clavicle. 

Dislocations  of  the  acromial  end — sometimes,  and  perhaps 
more  correctly,  spoken  of  as  dislocations  of  the  scapula — -are 


Fk!.  94. — Dislocation  of  Acromial  End  of  Left  Clavicle  upwards. 

more  frequent  than  those  at  the  sternal  end.  This  injury 
usually  results  from  a  blow  from  behind  driving  down  the 
scapula,  HO  that  the  clavicle  projects  uprvards  and  overrides  the 
acromion  process  (Fig.  94). 

The  doiiynward  displacement  of  the  outer  end  of  the  clavicle 
i.s  very  much  rarer,  and  may  follow  a  fall  on  the  elbow  or  a 
blow  over  the  clavicle.  The  end  of  the  bone  lies  in  contact  with 
the  capsule  of  the  joint,  and  under  the  acromion  process,  which 
stands  out  prominently. 

At  the  sternal  end,  the  most  common  displacement  is  foi-ward — 
the  backward  and  u^iward  dislocations  being  rare. 
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In  the  forward  dislocation  the  head  of  the  bone  lies  on  the 
front  of  the  sternum,  somewhat  below  the  level  of  the  sterno- 
clavicular joint  (Fig.  95),  the  interarticular  cartilage  sometimes 
remaining  attached  to  one  bone,  sometimes  to  the  othei-,  while  the 
rhomboid  ligament  usually  remains  intact. 

When  the  head  passes  haclmard  the  joint  cavity  is  felt  to  be 
empty,  a  marked  hollow  existing  in  this  position,  and  the  end  of 

the  clavicle  lies  behind  the 
manubrium  sterni  and  the 
muscles  attached  to  it.  In  a 
comparatively  small  number  of 
cases  it  exerts  pressure  upon 
the  trachea  and  oesoijhagus, 
producing  difficulty  in  breath- 
ing and  swallowing.  It  has 
also  been  known  to  press  upon 
the  subclavian  artery  and  on 
other  important  structures  at 
the  root  of  the  neck. 

In    very   rare    cases  the 
rhomboid  ligament 
being  torn,  the  end 
'"-  of  the  clavicle  passes 
„^:=5==^-      upward,  and  rests  in 

the  episternal  notch 
behind  the  sterno- 
mastoid  muscle. 

Dislocation  of 
both  ends  of  the 
clavicle  has  occasion- 
ally occurred  from 
a  severe  crush.  The 
results  have  been 
satisfactory,  as  one 

or  other  end  has  always  united  in  normal  position,  and  the 
function  of  the  arm  has  thus  been  maintained. 

Clinical  FeaUires. — In  all  varieties  the  clinical  features  are 
so  well  marlved  that  the  diagnosis  is  unmistakable.  The  head 
inclines  towards  the  affected  side,  and  the  shoulder  tends  to  pass 
slightly  downward,  forward,  and  inward.  The  displaced  end  of 
the  bone  can  be  seen  and  felt  as  a  subcutaneous  prominence 
(Figs.  94  and  95),  or  the  empty  socket  can  be  palpated,  while 
the  muscles  attached  to  the  displaced  clavicle  stand  out  in 
relief.    The  movements  of  the  shoulder  are  always  restricted, 


Fin.  95.- 


-  Forward  Dislocation  of  Sternal  End 
of  Rialit  Clavicle. 
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particularly  in  the  direction  of  abduction  above  the  level  of  the 
shoulder. 

Treatment. — Eeduction  is  easily  effected  by  bracing  back  the 
shoulders  and  employing  manipulations  to  replace  the  bone  in 
its  socket ;  but  retention  is  invariably  difficult,  and  in  many  cases 
impossible,  so  that  permanent  deformity  very  commonly  results, 
although  the  usefulness  of  the  limb  is  seldom  seriously  impaired. 

Dislocation  of  the  acromial  end  is  best  treated  by  placing  an 
elastic  pad,  such  as  a  Turkey  sponge,  over  the  outer  end  of  the 
clavicle,  and  fixing  it  in  this  position  by 
a  few  turns  of  elastic  bandage  carried 
over  the  shoulder  and  under  the  elbow. 
The  forearm  is  placed  in  a  sling,  with 
the  elbow  well  supported,  and  the  arm 
is  bound  to  the  side  by  a  ciixular 
bandage  (Fig.  96).  When  redisplace- 
nient  occui's,  and  the  usefulness  of  the 
limb  is  impaired,  the  joint  surfaces  may 
be  rawed  and  the  bones  wired,  with  a 
view  to  obtaining  ankylosis. 

The  sternal  end  may  be  kept  in 
position  by  firmly  bracing  back  the 
shoulders  by  a  figure-of-eight  bandage, 
or  by  padded  handkerchiefs,  and  making 
pressure  over  the  displaced  end  of  the 
lione  with  a  large  sponge  pad  or  a  few 
strips  of  adhesive  plaster.  The  fore- 
arm is  supported  by  a  sling,  and  the 
arm  fixed  to  the  side.  Imperfect  re- 
duction interferes  so  little  with  the 
functions  of  the  limb  that  operative 
measures  are  seldom  retpiired  except  for  ajsthetic  reasons. 

It  may  be  found  useful  to  supplement  these  appliances  by  a 
shoulder-cap,  especially  in  muscular  or  refractory  patients.  The 
patient  should  be  confined  to  bed  for  a  few  days.  Massage 
should  be  employed  from  the  first,  and  the  patient  should  be 
allowed  to  begin  to  move  the  arm  by  the  end  of  a  week. 


Fig.  96.— Treatment  of 
Upward  Dislocation  of 
Acromial  End  of  Clavicle. 


Dislocations  ok  the  SHOULbER. 

The_  shoulder  is  more  frequently  dislocated  than  all  the  other 
joints  in  the  body  taken  together.  This  is  explained  by  its 
expo.sed  position,  the  wide  range  of  movement  of  which  it  is 
capable,  the  length  of  the  lever  afforded  by  the  humerus,  and  the 

VOL.  I — 28 


INJURIES  OF  SHOULDER  AXD  UPPER  AR^f. 


anatomical  construction  of  the  joint — the  large,  round  liumeral 
head  imperfectly  fitting  the  small  and  shallow  glenoid  cavity, 
and  the  ligaments  being  comparatively  lax  and  thin.  The 
capsule  of  the  joint  is  materially  strengthened  in  its  upper  and 
back  parts  by  the  tendons  of  the  supra-  and  infra-spinatus  &m\ 
teres  minor  muscles ;  while  it  is  weakest  below  and  in  front 
between  the  subscapularis  and  teres  major  tendons.  It  is  here 
that  it  most  frequently  gives  way  and  allows  of  displacement  of 
the  head  of  the  bone. 

The  violence  is  usually  transmitted  from  the  hand  or  elbow, 
less  frequently  from  the  outer  aspect  of  the  shoulder,  the  limb 
being  at  the  moment  abducted  and  the  muscles  relaxed  and 
taken  unawares.  The  head  of  the  humerus,  thus  brought  to  beai- 
ou  the  weakest  part  of  the  capsule,  ruptures  it  and  passes  out 
through  the  rent.  Dislocation  is  very  readily  produced  in  an 
unconscious  patient,  and  sometimes  occurs  in  conducting  arti- 
ficial respiration  or  in  handling  a  patient  suffering  from  opium 
poisoning. 

Several  varieties  of  dislocation  are  recognised  according  to 
the  position  in  which  the  head  of  the  humerus  finally  rests. 
The  simplest  and  least  complicated  of  these  is  the  sub-ylenoid 
variety,  in  which  the  head  rests  on  the  long  head  of  the  triceps 
where  it  arises  from  the  axillary  border  of  the  scapula  just 
below  the  glenoid  cavity.  In  almost  all  cases  of  dislocation  of 
the  shoulder  the  head  of  the  bone  is  at  least  momentarily  in  this 
position,  but  the  sharp  edge  of  the  scapula  and  the  rounded  head 
are  ill  adapted  to  one  another,  and  the  position  is  not  long 
maintained.  The  subsequent  course  taken  by  the  humerus 
depends  upon  the  nature  and  direction  of  the  force,  the  position 
of  the  limb  at  the  moment  of  injury,  and  the  relative  strength 
and  capacity  for  effective  action  of  the  different  groups  of 
muscles  acting  upon  the  bone. 

In  the  great  majority  of  cases  it  passes  forward  and  inward, 
and  comes  to  lie  against  the  anterior  surface  of  the  neck  of  the 
scapula,  under  cover  of  the  tendons  of  origin  of  the  biceps  and 
coraco-brachialis  muscles,  constituting  the  snb-coracoid  dhlocation. 
Much  less  frequently  it  passes  still  farther  in  and  lies  under  the 
pectoralis  minor  and  against  the  edge  of  the  clavicle — the  .mh- 
r/avicvlar  variety.  In  rare  cases  the  head  passes  backward  and 
lies  against  the  spine  on  the  dorsum  of  the  scapula,  beneath  the 
infraspinatus  muscle — the  Kuhspinoiix  variety.  Other  varieties 
are  so  rare  that  they  do  not  call  for  special  mention. 

Clinical  Features  commmi  to  all  Varieties. — Dislocations  of 
the  shoulder  are  commonest  in  adult  males.    In  advanced  life 
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the  proportion  of  female  sufi'erers  increases.  They  are  usually 
attended  with  great  pain,  and  there  is  often  numbness  of  the 
arm  due  to  pressure  of  the  head  of  the  bone  upon  the  large 
nerve  trunks.  There  is  sometimes  considerable  shock.  The 
patient  inclines  his  head  towards  the  injured  side,  and  while 
standing  the  forearm  is  supported  by  the  hand  of  the  opposite 
side.  The  acromion  process  stands  out  prominently,  the 
roundness  of  the  shoulder  giving  place  to  a  flattening  or 
depression  immediately  below 
it,  so  that  a  straight  edge 
applied  to  the  outer  aspect  of 
the  limb  touches  both  the  acro- 
mion and  the  external  condyle. 
The  vertical  circumference 
of  the  axilla  is  markedly 
increased.  The  head  of  the 
bone  is  to  be  felt  in  its  new 
position,  and  the  direction  of 
the  humerus  is  correspond- 
ingly altered,  the  elbow  being 
carried  from  the  side  —  for- 
ward or  backward  according 
to  the  position  of  the  head. 
The  empty  glenoid  may  some- 
times be  palpated  from  the 
axilla.  In  most  cases,  al- 
though not  in  all,  the  patient 
is  unable  at  one  and  the  same 
time  to  bring  his  elbow  to  the 
side  and  to  place  the  hand 
upon  the  opposite  shoulder 
(Dugas'  symptom).  Accurate 
measurements  of  the  length 
of  the  limb  from  acromion  to 
external  condyle  are  not  easily  made,  and  are  rarely  of  any 
diagnostic  value. 

The  su/j-rorrtroid  dislocation  (Fig.  97)  is  that  most  frequently 
met  with.  It  usually  results  from  hyper-abduction  of  tlie  arm 
while  the  scapula  is  fixed,  as  in  a  fall  on  the  inner  side  of  the 
elbow  when  the  arm  is  slightly  abducted  from  the  side.  The 
surgical  neck  of  the  humerus  is  then  brought  to  bear  upon  the 
under  aspect  of  the  acromion,  which  forms  a  fulcrum,  and  the 
head  of  the  humerus  is  ^ircssed  against  the  iimer  and  lower  part 
of  the  capsule,     in  some  cases  nuiscular  action  produces  this 


Fid.  97. — Sul)-coracoid  Dislocation  of 
Slioulder.  Note  flattening  of  slioulder, 
increase  in  depth  of  axillary  fold,  and 
congestion  of  veins  of  arm. 
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dislocation,  the  mechanism  being  the  same  as  wlien  it  is  due  to 
indirect  violence.  It  may  also  result  from  force  directly  applied 
in  the  region  of  the  shoulder. 

The  head  leaves  the  capsule  through  the  rent  made  in  its 
lower  part,  and,  either  from  a  continuation  of  the  force,  or  from 
the  contraction  of  the  muscles  inserted  into  the  bicipital  groove, 
particularly  the  great  pectoral,  passes  inwards  under  cover  of  the 
biceps  and  coraco-brachialis  till  it  comes  to  rest  against  the 
anterior  surface  of  the  neck  of  the  scapula,  just  below  the  coracoid 

process.  The  ana- 
tomical neck  of  the 
humerus  presses 
against  the  anterior 
edge  of  the  glenoid, 
and  there  is  fre- 
quently an  indenta- 
tion fracture  of  the 
head  of  the  humerus 
where  the  two  bones 
come  into  contact  (F. 
M.Caird).  Thesub- 
scapularis  is  bruised 
or  torn,  the  muscles 
inserted  into  the 
great  tuberosity  are 
greatly  stretched,  or 
the  tuberosity  itself 
may  be  avulsed, 
alloAving  the  long 
tendon  of  the  biceps 
to  slip  outwards, 
where  it  may  form 
an  impediment  to  reduction.  The  circumflex  nerve  is  often 
bruised  or  torn,  and  the  head  of  the  humerus  is  liable  to  press 
injuriously  on  the  axillary  nerves  and  vessels. 

The  clinical  features  common  to  all  dislocations  are  prominent, 
although  Dugas'  symptom  is  not  constant. 

Treaiment. — It  must  ever  be  kejit  in  mind  that  the  guiding 
principle  in  the  reduction  of  these  dislocations  is  to  make  the 
head  of  the  bone  retrace  the  course  it  toolc  in  leaving  the  socket. 
The  main  obstacles  to  reduction  being  nniscular  contraction  and 
the  entanglement  of  the  head  with  tendons,  ligaments,  or  bony 
]ioints  ;  appropriate  means  must  be  taken  to  counteract  each  of 
these  factors. 


Fro.  98. — Koclier's  Method  of  reducing  Sub-coracoid 
Dislocation — First  Movement :  External  Rota- 
tion of  Arm. 
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A  general  au;estlietic  is  an  invaluable  aid  to  'speedy  and 
accurate  reduction,  and  should  always  be  given  unless  there  is 
some  reason  for  withholding  it.  It  is  clearly  indicated  in 
strong,  muscular  subjects,  and  particularly  when  the  dislocation 
is  of  some  standing,  and  in  nervous  patients  who  do  not  bear 
pain  well.  In  quite  recent  cases,  however,  the  surgeon  may 
sometimes  succeed  in  replacing  the  bone  by  taking  advantage  of  a 
temporary  faintness,  or  by  engaging  the  patient's  attention  with 
other  matters  while  he  carries  out  the  appropriate  manipulations. 


l''io.  99.— Kocher's  Method— Second  Move-       Fui.    100.  —  Kocher's   Method  — 
ment :  Elbow  carried  forward,  upward,  Third  Movement :  Inward  Rota- 

and  towards  the  Middle  Line.  tion  of  Arm. 


When  an  auEesthetic  is  employed  the  patient  should  be  laid 
on  a  mattress  on  the  floor,  or  on  a  nari'ow,  firm  table  ;  otherwise 
he  should  be  seated  on  a  chair. 

Kocher's  method  is  suitable  foi  the  great  majority  of  cases  of 
sub-coracoid  dislocation.  (1)  The  elbow  is  firmly  pressed  against 
the  side,  and  the  forearm  flexed  to  a  right  angle.  The  surgeon 
grasps  the  wrist  and  elbow  and  firmly  rotates  the  arm  outward 
(Fig.  98)  till  distinct  resistance  is  felt  and  the  deltoid  becomes 
more  prominent.  In  this  way  the  rent  in  the  lower  part  of  the 
capsule  is  made  to  gape,  and  the  head  of  the  humerus  rolls  out- 
wards till  it  lies  opposite  the  opening,  rotation  taking  i)lace 
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about  the  fixed  point  formed  by  the  contact  of  the  anatomical 
neck  of  the  humerus  with  the  anterior  lip  of  the  glenoid  cavity 
(Waterston).  (2)  The  elhow  is  next  carried  forward,  upward, 
and  toward  the  middle  line  (Fig.  99),  the  humerus  acting  as 
the  long  arm  of  a  lever  on  the  fulcrum  furnished  by  the  muscles 
inserted  in  the  region  of  the  surgical  ueck  ;  the  head,  which  forms 
the  short  arm  of  the  lever,  is  carried  backward,  downward,  and 
outward,  and  is  thus  directed  towards  the  socket.  (3)  The  arm 
is  now  rotated  inward  by  carrying  the  hand  across  the  chest 


Fig.  101. — Milli;r'.s  Method  of  reducing  Sub-ooracoid  Dislocation — Secoud 

Movement. 


towards  the  opposite  shoulder  (Fig.  100).  The  anatomical  neck 
of  the  humerus  is  thus  disengaged  from  the  edge  of  the  glenoid, 
and  the  head  is  pulled  into  the  socket  by  the  tension  of  the 
surrounding  muscles. 

A  method  of  reduction  has  been  formulated  by  ^Ir.  A.  G. 
Miller  which  is  often  efficacious.  The  limb  is  grasped  above 
the  wrist  and  elbow,  the  forearm  flexed  to  a  right  angle,  and 
tlie  upper  arm  abducted  to  the  horizontal.  While  an  assistant 
makes  counter- extension  and  fixes  the  scapula,  the  surgeon 
gradually  draws  the  arm  out  from  the  body  till  the  head  of  the 
humerus  is  felt  to  pass  outwards.    The  hmnerus  is  then  rotated 
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inwards  by  dropping  the  hand  (Fig.  101),  and  the  bone  gradually 
glides  into  the  socket. 

In  a  certain  number  of  cases  reduction  can  be  effected  by  kyper- 
abdudion  ivith  extension,  at  the  shoulder.  The  patient  is  laid 
upon  a  firm  mattress,  and  the  scapula  fixed  by  making  pressure  on 
the  acromion,  while  the  arm  is  slowly  and  steadily  extended,  and 
raised  from  the  side  till  it  is  well  above  the  head.  In  some 
cases  the  head  of  the  humerus  spontaneously  slips  into  its  socket ; 
in  others  it  may  be  manipulated  into  position  by  pressure  from 
the  axilla.  This  method  is  best  adapted  to  recent  cases,  as 
in  those  of  long  standing  the  axillary  vessels  are  liable  to  lae 
stretched  or  torn. 

The  method  of  reduction  by  traction  on  the  arm  with  the 
heel  in  the  axilla  has  deservedly  fallen  into  disrepute  as  being 
one  which  largely  depends  for  its  success  on  sheer  force. 

After  Treatment. — After  reduction  the  part  is  gently  massaged 
for  ten  or  fifteen  minutes,  a  layer  of  wool  is  placed  in  the  axilla, 
the  forearm  is  supported  by  a  sling,  and  the  arm  fixed  to  the 
side  by  a  circular  bandage.  Massage  is  carried  out  daily. 
Movement  of  the  shoulder,  in  every  direction  except  that  of 
abduction,  may  be  commenced  on  the  third  or  fourth  day.  The 
restraining  apparatus  may  be  dispensed  with  at  the  end  of  a 
fortnight  or  three  weeks,  and  by  the  end  of  a  month  the  patient 
should  be  advised  to  use  the  arm  freely. 

The  sub-clavicular  dislocation  is  to  be  looked  upon  as  an 
exaggerated  form  of  the  sub-coracoid  rather  than  as  a  separate 
variety.  It  is  produced  by  the  same  mechanism,  but  the  violence 
is  greater,  and  the  resulting  lesions  are  correspondingly  severe. 
The  head  passes  farther  in  under  cover  of  the  pectoralis  minor, 
resting  under  the  clavicle  against  the  serratus  magnus  and  chest 
wall.  The  ordinary  clinical  features  are  usually  so  marked  that 
they  leave  no  doubt  as  to  the  diagnosis.  The  outline  of  the  head 
of  the  humerus  is  visible  through  the  skin  in  its  abnormal  position, 
and  the  shortening  of  the  limb  is  more  marked  than  in  the  sub- 
coracoid  variety.    The  treatment  is  the  same  for  both  varieties. 

Sub-fjlenoid  dislocation  is  less  frequently  met  with  than  the 
sub-coracoid  variety,  and  almost  always  results  from  forcible 
abduction  of  the  arm.  The  head  of  the  humerus  passes  out 
through  a  small  rent  in  the  lower  and  inner  portion  of  the 
capsule,  and  rests  against  the  anterior  edge  of  the  triangular 
surface  immediately  below  the  glenoid  cavity,  supported  behind 
by  the  long  head  of  the  triceps,  and  in  front  by  the  subscapularis 
muscle.  It  is  readily  felt  in  the  axilla.  Ail  the  tendons  in 
relation  to  the  upper  end  of  the  humerus  are  stretched  or  torn, 
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and  the  great  tuberosity  is  not  infrequently  avulsed.  The 
circumflex  nerve  is  particularly  liable  to  be  damaged. 

The  ijrojection  of  the  acromion,  the  flattening  of  the  deltoid, 
the  lengthening  of  the  axillary  fold,  and  the  abduction  of  the 
elbow  are  very  marked ;  the  arm  is  slightly  lengthened,  rotated 
out,  and  carried  forward.  It  is  readily  reduced  by  the  same 
manipulations  as  in  the  sub-coracoid  variety. 

Backward  dislocation  is  usually  termed  sitO-spincnis,  although 
in  a  considerable  j^roportion  of  cases  the  head  of  the  humerus 
does  not  pass  beyond  the  I'oot  of  the  acromion  process  (sub- 
acromial). This  dislocation  is  usually  produced  by  a  fall  on 
the  elbow,  the  arm  being  at  the  moment  adducted  and  rotated 
in,  so  that  the  head  of  the  humerus  is  pressed  backwards  and 
outwards  against  the  capsule,  which  ruptures  posteriorly.  The 
muscles  attached  to  the  upper  end  of  the  humerus  are  all  liable 
to  be  torn,  and  the  tuberosities  are  frequently  avulsed. 

In  the  milder  cases  the  clinical  features  are  not  always  well 
marked,  and  on  account  of  the  swelling  from  effusion  this  dis- 
location is  apt  to  be  overlooked.  In  addition  to  the  ordinary 
symjDtoms,  the  shoulder  is  broadened,  there  is  a  marked  hollow 
in  front  in  which  the  coracoid  projects,  and  the  arm  is  held 
close  to  the  side  with  the  elbow  directed  forward.  The  head 
of  the  bone  may  be  seen  and  felt  in  its  abnormal  position  below 
the  sj)ine  of  the  scapula. 

Reduction  can  usually  be  effected  by  making  traction  on  the 
arm  with  internal  rotation,  and  pressing  the  head  forward  into 
Ijosition,  while  counter-pressure  is  made  upon  the  acromion. 

Prognosis. — The  ultimate  prognosis  in  dislocations  of  the 
shoulder  should  always  be  guarded.  The  circumflex  nerve  may 
be  stretched  or  torn,  and  this  may  lead  to  atrophy  of  the  deltoid, 
or  other  branches  of  the  brachial  plexus  may  be  injured,  and  the 
muscles  they  supply  permanently  weakened.  In  a  certain 
number  of  cases  traumatic  neuritis  has  resulted  in  serious 
functional  disability  of  the  whole  limb.  The  movements  of  the 
shoulder-joint  may  be  restricted  by  cicatricial  contraction  of 
the  torn  portion  of  the  capsule  and  of  the  damaged  muscles. 
Habitual  dislocation  may  follow  if  the  capsule  becomes  too  lax 
or  if  the  rent  fails  to  close. 

Dislocation  of  the  Shoulder  complicated  with  Fracture  of 
the  Humerus. — This  double  injury  is  fortunately  very  rare. 
The  dislocation,  which  is  almost  invariably  of  the  sub-coracoid 
variety,  is  i)roduced  by  the  usual  mechanism  of  forced  abduction, 
and  the  fracture  takes  place  by  the  violence  continuing  to  act 
after  the  head  has  left  the  glenoid  fossa.    The  neck  of  the  humerus 


DISLOCATIONS  OF  THE  SHOULDER.  441 


has  frequently  been  fractured  during  attempts  to  reduce  an 
old-standing  dislocation.  As  a  rule  the  fracture  implicates  the 
surgical  neck,  the  lower  fi-agment  lying  outside  the  upper  and 
being  displaced  upwards.  The  head  may  be  felt  in  its  abnormal 
position  but  does  not  move  with  the  shaft  when  the  humerus  is 
rotated ;  crepitus,  abnormal  mobility,  and  shortening  of  the 
limb  can  usually  be  recognised.  A  general  anaesthetic  is  almost 
always  necessary  to  permit  of  an  exact  diagnosis  being  made,  as 
well  as  to  aid  in  reduction. 

The  first  indication  in  treatment  is  to  reduce  the  dislocation. 
In  certain  cases,  where  the  head  lies  close  to  the  glenoid  cavity 
and  the  capsule  is  widely  lacerated,  this  may  be  done  by 
manipulating  the  upper  fragment  from  the  axilla.  On  no 
account  should  the  lower  fragment  be  employed  as  a  lever  in 
attempting  reduction.  When  reduction  by  external  manipu- 
lation fails,  the  upper  fragment  should  be  exposed  by  an  incision 
over  its  outer  aspect,  and  gripped  by  forceps  or  held  by 
M'Burney's  hook,  which  is  specially  constructed  for  the  purpose 
of  serving  as  a  lever  with  which  to  return  the  head  to  its 
socket. 

Reduction  having  been  accomplished,  the  fracture  is  then 
adjusted  in  the  usual  way,  advantage  of  the  open  wound  being 
taken,  if  necessary,  to  wire,  peg,  or  otherwise  fix  the  fragments 
together.  Massage  and  movement  shoidd  be  connnenced  early 
to  prevent  stifl'ness  of  the  joint. 

When  it  is  found  impossible  to  reduce  the  dislocation,  the 
upper  fragment  should  be  removed,  and  a  false  joint  allowed  to 
form  between  the  lower  fragment  and  the  glenoid. 

The  method  of  allowing  the  fracture  to  unite  without  re- 
ducing the  dislocation,  and  then  attempting  reduction,  usually 
results  in  rebreaking  the  bone,  or  else  in  failure  to  replace  the 
head  in  the  socket.  It  has  nothing  to  recommend  it,  and  should 
never  be  practised. 

Old-standing  Dislocations  of  the  Shoulder. — As  has  already 
been  said  in  discussing  the  general  question  of  old-standing 
dislocations,  it  is  impossible  to  lay  down  definite  rules  as  to  the 
date  after  which  it  is  inadvisable  to  attempt  reduction  by 
manipulation.  Experience  of  a  hundred  cases  in  Bruns'  clinic 
led  Finckh  to  conclude  that,  provided  there  be  no  complications, 
reduction  can  generally  be  effected  within  four  weeks  of  the 
accident ;  that  within  nine  weeks  the  })rospect  of  succeeding  is 
fairly  good;  but  that  beyond  that  time  reduction  is  exceptional. 

The  patient  is  anEcsthetised,  and  all  adhesions  broken  down 
by  free,  yet  gentle  movement  of  the  Ihnb.    Tlie  api)roi)riate 
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manipulations  for  the  particular  dislocation  are  then  carried  out, 
great  care  being  taken  that  no  undue  force  is  employed. 

Should  these  measures  fail,  the  question  of  operation  must 
then  be  considered  in  the  light  of  the  patient's  age,  general 
condition  and  occupation,  and  of  the  usefulness  of  the  affected 
limb.  If  operation  be  deemed  advisable,  a  few  days  should  be 
allowed  to  elapse  to  permit  of  the  parts  recovering  from  the 
effects  of  the  luanipulations,  as  septic  infection  is  favoured 
Ijy  the  presence  of  torn  or  ecchymosed  tissues.  The  joint 
is  freely  exposed,  the  capsule  divided,  the  head  of  the  bone 
freed  and  returned  to  the  glenoid  cavity.  This  is  often  so 
exceedingly  difficult  that  it  may  be  necessary  to  resect  the  head 
of  the  bone  and  aim  at  the  formation  of  a  new  joint,  an 
o]jeration  which  usually  yields  excellent  results. 

Habitual  or  Eecurrent  Dislocation. — Cases  are  occasionally 
met  with  in  which  the  shoulder-joint  shows  a  marked  tendency 
to  be  dislocated  from  causes  altogether  insufficient  to  produce 
displacement  under  ordinary  circumstances.  This  condition  is 
usually  met  with  in  young  women,  and  in  some  cases  at  least 
appears  to  be  due  to  too  early  and  too  free  movement  of  the 
joint  after  an  ordinary  dislocation,  so  that  the  capsule  is 
stretched  and  remains  lax.  The  condition  also  occurs  with 
considerable  frequency  in  epileptics ;  and  in  them  it  is  generally 
found  that  the  head  of  the  bone  is  deficient,  either  as  a  result  of 
fracture  or  disease ;  that  the  muscles  which  naturally  support 
the  joint  are  atrophied  or  torn ;  and  that  the  capsule  is  unduly 
lax.  The  facility  and  frequency  wth  which  dislocation  occurs 
render  the  limb  comparatively  useless,  and  keep  the  patient  in  a 
constant  state  of  apprehension. 

The  treatment  consists  in  preventing  the  patient  making  the 
particular  movements  which  tend  to  produce  the  dislocation. 
These  are  chieliy  movements  of  hyper-abduction  and  overhead 
movements,  such  as  are  made,  for  example,  in  swimming  or  in 
arranging  the  hair.  We  have  found  an  apparatus  consisting  of 
a  belt  applied  round  the  thorax,  and  fixed  to  another  round  the 
upper  arm  by  a  band  which  passes  above  ^he  axillary  fold  of  the 
dress,  useful  in  restraining  these  movements.  ]\Iassage,  electricity, 
and  movements  against  resistance  are  employed,  if  necessary,  to 
strengthen  the  weak  muscles.  If,  after  a  prolonged  trial,  these 
measures  fail,  it  may  be  advisable  to  tighten  up  the  lax  capsule 
by  an  open  operation. 

Sprains  of  the  shoulder-joint  are  comparatively  rare  be- 
cause of  the  wide  range  of  movement  of  which  it  is  capable. 
The  whole  region  becomes  swollen  and  tender  to  pressure,  the 
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point  uf  inaxiniuiu  tciidenics.s  being  over  the  front  of  the  joint, 
just  below  the  acromion  process,  l^ain  is  also  elicited  when  the 
liead  of  the  humerus  is  brought  to  bear  on  the  glenoid  cavity,  or 
when  the  ligaments  or  tendons  are  put  upon  the  stretch  by 
manipulating  the  arm. 

Contusions  of  the  region  of  the  shoulder,  on  the  other  hand, 
are  exceedingly  common.  Diiiuse  extravasation  of  blood  may 
take  place  in  the  subcutaneous  tissue  or  in  the  substance  of  the 
deltoid,  or  a  htematoma  may  form  either  in  the  nmscle  or  in  the 
sub-deltoid  bursa.  The  patient  is  often  totally  unable  to  abduct 
the  arm  at  the  shoulder-joint.  These  injuries  are  liable  to  be 
followed  by  i)rolonged  pain  and  stiffness  in  the  upper  arm. 
The  deltoid  frequently  imdergoes  considerable  atrophy,  and 
there  is  severe  neuralgic  pain  in  the  circumflex  nerve,  especially 
marked  in  the  region  of  the  insertion  of  the  deltoid. 

In  both  conditions  improvement  usually  follows  the  employ- 
ment of  massage  and  galvanism.  Blistering  is  of  value  in  some 
cases. 

Fractures  of  the  Scapula. 

Fractures  of  the  scapula  may  implicate  the  body,  the  surgical 
neck,  the  acromion,  or  the  coracoid  process.  They  are  very 
rarely  compound. 

Fracture  of  the  i^ofZy.— Considering  its  exposed  position,  the 
body  of  the  scapula  is  comparatively  seldom  fractured,  doubtless 
because  of  its  mobility,  and  the  support  it  receives  from  the 
elastic  ribs  and  soft  muscular  cushion  on  which  it  lies.  It  is 
most  frequently  broken  by  severe  blows,  crushes,  and  gunshot 
injuries.  The  scapula  presents  two  natural  arches — one  longi- 
tudinal, the  other  transverse — and  its  outer  and  inner  edges  are 
supported  by  the  chest  wall  and  shoulder  respectively.  When 
the  bone  is  crushed  or  struck,  therefore,  the  force  acts  indirectly, 
and  produces  fracture  by  undoing  its  curves  (E.  H.  Bennett). 
A  main  fissure  usually  runs  transversely  across  the  infra- 
si)inous  fossa,  with  secondary  cracks  radiating  from  it.  In 
other  cases  the  line  of  the  primary  fracture  is  longitudinal, 
passing  through  the  spine  and  involving  both  fossaj. 

The  clinical  features  are  often  obscured  by  swelling  of  the 
overlying  soft  parts.  Crepitus  may  sometimes  be  elicited  by 
placing  one  hand  firndy  over  the  bone,  and  with  the  other 
moving  the  arm  and  shoulder.  When  the  spine  is  implicated 
the  fragments  may  be  grasped  through  the  skin  and  made  to 
move  upon  one  another.  The  displacement,  which  usually 
consists  in  overlapi)ing  of  the  fragments, — although  sometimes 
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they  are  drawn  apart, — is  partly  due  to  the  action  of  the  serratus 
magnus  and  teres  major  muscles,  and  partly  depends  on  the 
direction  of  the  force.  Movement  is  restricted  and  painful. 
Union  is  usually  rapid  and  good,  and  although  displacement 
often  persists,  the  function  of  the  limb  is  unimpaired. 

Treatment. — As  these  fractures  are  usually  complicated  bj' 
other  injuries,  especially  of  the  thorax,  and  are  accompanied 
by  severe  shock,  it  is  nearly  always  necessary  to  confine  the 
patient  to  bed.  It  is  usually  sufficient  to  fix  the  arm  and 
shoulder  to  the  chest  wall  by  a  firm  binder,  or  strips  of  adhesive 
plaster,  in  the  position  which  admits  of  the  most  complete 
apposition  of  fragments.  This  retentive  apparatus  is  employed 
for  about  three  weeks,  after  which  the  patient  is  allowed  to 
use  his  arm.  After  the  first  week  the  bandages  are  removed 
daily  to  admit  of  the  parts  being  massaged. 

Fracture  of  the  surgical  neck  of  tJie  scapula,  although  a  rare 
accident,  is-  of  considerable  clinical  importance,  as  it  is  liable 
to  be  mistaken  for  a  dislocation  of  the  shoulder.  The  line  of 
fracture  runs  thi-ough  the  suprascapular  notch  downwards  and 
outwards  to  the  lower  margin  of  the  glenoid,  so  that  the  glenoid 
and  the  coracoid  process  are  separated  from  the  rest  of  the 
bone. 

The  coraco-acromial  and  coraco-clavicular  ligaments  are  usually 
widely  torn,  and  the  detached  fragment,  along  with  the  head  of 
the  humerus,  sinks  into  the  axilla,  causing  a  flattening  of  the 
shoulder,  and  leaving  a  depression  below  the  projecting  acromion. 
Tbe  arm  is  lengthened  by  about  an  inch.  By  supporting  the 
arm  the  deformity  is  at  once  reduced,  but  recurs  as  soon  as  the 
support  is  withdrawn.  Crepitus  is  usually  detected  on  carrying 
out  this  manipulation ;  and  the  coracoid  process  is  found  to 
move  with  the  arm  and  not  with  the  scapula.  By  these  tests 
this  injury  is  distinguished  from  a  dislocation. 

A  partial  fracture  carrying  away  the  lower  part  of  the 
glenoid  cavity  sometimes  simulates  a  sub-glenoid  dislocation. 
This  is,  however,  a  very  rare  injury. 

The  treatment  is  the  same  as  for  fracture  of  the  middle  third 
of  the  clavicle ;  the  elbow  being  well  supported  by  a  sling. 
Passive  movement  and  masScXge  are  employed  from  the  first,  to 
avoid  stiffness  of  the  shoulder ;  and  the  retentive  apparatus 
should  be  kept  on  for  about  four  weeks. 

Fracture  of  the  Acromiou  Process. — In  considering  this 
fracture,  reference  must  be  made  to  a  condition  frequently  met 
with,  in  which  the  epiphysial  portion  of  the  acromion  is  found 
to  bo  separate  from  the  body  of  the  process.    This  is  by  sonic 
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(SymiugtoD,  Hamiltou)  looked  upon  as  a  waut  of  union  of  the 
epiphysis,  but  the  weight  of  evidence  seems  to  prove  that  it  is 
rather  of  the  nature  of  an  ununited  fracture  at  this  level,  even 
when,  as  sometimes  happens,  it  is  bilateral  (Struthers,  Lane). 
If  tills  be  so,  then  fracture  of  the  acromion  is  the  commonest 
fracture  of  the  scapula,  although  it  is  often  overlooked  clinically 
on  account  of  the  swelling  resulting  from  bruising  of  soft  parts, 
and  the  absence  of  marked  displacement.  By  careful  palpation, 
crepitus  and  an  irregularity  at  the  seat  of  fracture  may  some- 
times be  detected.  The  shoulder  is  slightly  flattened,  and 
abduction  of  the  arm  is  difficult.  In  rare  cases  the  fracture 
j^asses  into  the  acromio-clavicular  joint,  and  is  associated  with 
dislocation  of  the  clavicle. 

Between  the  fourteenth  and  twenty -second  years  the  epi- 
physis^ may  be  separated,  but  it  is  seldom  possible  to  make  a 
positive  diagnosis  of  this  injury.  As  is  the  case  in  all  fractures 
of  the  acromion,  the  resulting  iinion  is  usually  fibrous. 

The  treatment  is  the  same  as  for  fracture  of  the  clavicle. 

Fracture  of  the  coracoid  is  exceedingly  rare.  It  may  result 
from  direct  violence,  such  as  the  recoil  of  a  gun,  but  is  more 
often  an  accompaniment  of  dislocation  of  the  shoulder  or  of  the 
outer  end  of  the  clavicle  upward.  As  the  coraco  -  clavicular 
ligaments  usually  remain  intact,  there  is  no  displacement ;  but 
when  these  are  torn  the  coracoid  is  dragged  downwards  and 
outwards  by  the  combined  action  of  the  pectoralis  minor,  biceps, 
and  coraco -brachialis  muscles.  Crepitus  may  be  elicited  on 
moving  the  fragment. 

The  treatment  consists  in  placing  the  arm  across  the  front 
of  the  chest,  to  relax  the  muscles  causing  the  displacement,  and 
retaining  it  in  that  position  by  a  sling  and  roller  bandage. 

Fractures  of  the  Upper  End  op  the  Humerus. 

For  clinical  purposes  it  is  most  convenient  to  study  fractures 
of  the  upper  end  of  the  humerus  in  the  following  order : 
(1)  fracture  of  the  surgical  neck;  (2)  separation  of  the  epi- 
physis ;  (3)  fracture  of  head,  anatomical  neck,  or  tuberosities. 

Fracture  of  the  Surgical  Neck.  —  The  surgical  neck  of 
the  humerus  extends  fi-om  the  level  of  the  epiphysial  junction 
to  the  insertion  of  the  pectoralis  major  and  teres  major  muscles, 
and  it  is  within  these  limits  that  most  fractures  of  the  upper 
end  of  the  bone  occur.  They  are  most  common  in  adults,  and 
usually  follow  direct  violence  applied  to  the  shoulder,  but  may 
residt   from   falls  on   the   hand  or  elbow,  or   from  violent 
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muscular  action,  as,  for  example,  in  throwing  a  stone.  The 
fracture  is  usually  transverse,  and  there  is  often  little  or  no 
displacement,  the  fragments  being  retained  in  position  by  the 
long  tendon  of  the  biceps  and  the  long  head  of  the  triceps. 
When  the  fracture  is  oblique,  the  fragments  are  often  com- 
minuted, and  sometimes  impacted.  The  displacement  of  the 
upper  fragment  seems  to  depend  upon  the  attitude  of  the  limb 
at  the  moment  of  fracture.  When  the  upper  arm  is  approxi- 
mated to  the  side,  the  upper  fragment  retains  its  vertical  position, 
but  is  slightly  rotated  outwards  by  the  muscles  inserted  into 

the  greater  tuberosity,  while  the 
lower  fragment  is  drawn  upwards 
and  inwards  towards  the  coracoid 
process  by  the  longitudinal  muscles 
of  the  upper  arm,  and  may  be  felt 
in  the  axilla.  The  elbow  points 
outwards  and  backwards,  and  the 
upper  arm  is  shortened.  The 
shoulder  retains  its  rotundity,  but 
there  is  a  slight  hollow  some 
distance  below  the  acromion.  On 
moving  the  shaft  it  is  found  that 
the  head  and  tuberosities  do  not 
move  with  it,  and  unnatural  mo- 
bility and  crepitus  at  the  seat  of 
fracture  may  be  detected.  When 
the  upper  arm  is  abducted  at  the 

,  „     ,   ,.    moment  of   fracture,   the  upper 
Fig.  102. — Sliiie-  and  Poroplastic  j.  ,   .       .  •     i  •     .1    j.  • 

Shoulder-Cap  applied  for  Frac-  fragment  IS  retained  m  that  posi- 
ture  of  Surgical  Neck  of  Hu-  tion  by  the  external  rotator  and 
nierus.  abductor  muscles  inserted  into  it, 

while  the  lower  fragment  passes 
upwards  and  inwards  as  before. 

Although  there  is  sometimes  overlapping  and  broadening 
after  union,  the  usefulness  of  the  limb  is  seldom  impaired. 

Treatment. — To  ensure  accurate  reduction,  as  well  as  to 
confirm  the  diagnosis,  a  general  anaesthetic  is  usuallj'  necessary. 
If  the  fracture  is  tramsverse  there  is  little  tendency  to  redis- 
placement.  As  the  line  of  fracture  is  too  high  up  in  the 
axilla,  and  the  bones  too  deeply  placed  among  muscles  to  permit 
of  the  fragments  being  controlled  by  local  splints  applied 
so  as  to  surround  the  fracture,  we  must  depend  upon  immobi- 
lisation of  the  joints  above  and  below  to  ensure  fixation.  A 
soft,  elastic  pad  of  cotton  wool  is  placed  in  the  hollow  of  the 
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axilla,  and  fixed  in  position  by  a  triangular  handkerchief 
figure-of-eight  bandage.   The  shoulder-joint 
is  controlled  by  a  poroplastic  .shoulder-cap 
(Fig.  102),  the  elbow  by  a  rectangular  .splint, 
and  the  forearm  is  supported  by  a  sling. 

Another  method,  described  by  Professor 
Chiene,  is  as  follows  :  "  Lay  the  arm  across 
the  che.st,  and  the  hand  over  the  opposite 
shoulder.  The  tail  of  the  bandage 
is  then  placed  on  the  shoulder  of 
the  injured  arm  and  carried  down 
the  upper  arm,  round  beneath  the 
elbow  and  up  along  the  back  of 
the  forearm  to  the  opposite 
shoulder,  then  across  the  back  to 
below  the  deltoid  of  the  injured 
arm,  round  the  upper  arm  to  the 
elbow,  repeating  as  often  as  neces- 
sary. Last  of  all, 
fix  the  arm  to  the 
chest  by  circular 
turns  "(Fig.  103). 
When  the  frac- 
ture is  oblique  there  is 


or 


Fig.  103. — Chiene'.s  Bandage  for 
Fracture  of  Surgical  Ne.ck  of 
Humerus.  The  turns  fixing  the 
arm  to  the  chest  are  not  figured. 


considerable 

tendency  for  the  lower  fragment  to 
be  redi.splaced  upward.  In  such  cases 
care  must  be  taken  to  avoid  supporting 
the  elbow  by  splint  or  sling,  and  it 
may  even  be  necessary  to  apply  exten- 
sion to  counteract  this  tendency  (Fig. 
104). 

In  those  cases  where  the  upper  frag- 
ment Vemains  abducted,  or  when  the 
fracture  is  oblique  or  comminuted  and 
redisplacement  occurs,  the  jiatient  may 
1)0  treated  in  bed,  and  extension  with 
weight  and  pulley  carried  over  the 
side  of  the  bed ;  or  Middeldorpf 's 
triangular  .splint  may  be  used.  This 
con.sists  of  a  double-inclined  plane,  the 
base  of  which  is  fixed  to  the  patient's 
side,  while  the  injured  arm  rests  on  the 
other  two  sides  of  the  triangle. 
iShoukl  these  mca.sures  fail,  the  fracture  may  lie  ex]u)sed  by 


Vw.  104.— Weight  Extension 
applied  for  OVdlque  Fr.-ic- 
turc  of  Surgical  Neck  of 
Plntncnis. 
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an  incision  carried  along  the  anterior  border  of  the  deltoid, 
and  the  ends  pegged,  wired,  or  otherwise  mechanically  fixed, 
after  which  the  limb  is  put  up  in  one  of  the  ways  already 
described. 

After  Treatment. — The  apparatus  should  be  worn  for  three 
or  four  weeks,  massage  being  commenced  on  the  second  or  third 
day.    Union  is  usually  complete  in  about  four  weeks. 

Separation  of  Epiphysis. — The  upper  epiphysis  of  the 
humerus  includes  the  head,  both  tuberosities,  and  the  ujoper 
fourth  of  the  bicipital  groove.  On  its 
under  aspect  is  a  cup-like  depression  into 
which  the  central  portion  of  the  diaphysis 
fits.  This  epiphysis  unites  about  the 
twenty-first  year. 

Traumatic  separation  is  chiefly  met  mth 
between  the  fifth  and  fifteenth  years,  and 
is  most  common  in  males.  It  usually  re- 
sults from  forcible  traction  of  the  arm  up- 
wards and  outwards,  or  from  direct  violence, 
but  may  be  caused  by  a  fall  on  the  outer 
side  of  the  elbow. 

If  the  jjeriosteum  is  not  torn,  the 
epiphysis,  especially  in  young  children, 
may  be  separated  without  being  displaced, 
or  the  displacement  may  be  incomplete. 
When    complete   separation   occurs,  the 
clinical  features  closely  resemble  those  of 
fracture  of  the  surgical  neck,  and  the  dia- 
gnosis is  made  by  a  consideration  of  the  age 
of  the  patient,  and  the  muffled  character 
of  the  crepitus,  when  it  can  be  elicited. 
"upi^AStri^  The  upper  end  of  the  diaphysis  forms  a 
jury  to  Upper  Epi-  projectmg  edge  which  may  be  felt  nearer 
physis  in  Childhoofl.     the  coracoid  process  than  in  fracture  of 
the  surgical  neck.    Dislocation  is  so  rare 
at  the  age  when  separation  of  the  epiphysis  is  possible  that  these 
injuries  are  not  likely  to  be  confused  with  one  another. 

Reduction  is  often  difficult,  on  account  of  the  periosteum 
and  other  soft  tissues  getting  between  the  fragments,  and  on 
account  of  the  small  size  of  the  upper  fragment  preventing  its 
being  manipulated.  Strong,  firm  union  almost  invariably 
results,  but  the  growth  of  the  limb  may  be  seriously  interfered 
with  (Fig.  105),  and  its  shape  is  sometimes  much  altered, 
especially  when  the  injury  occurs  at  a  very  early  age  and  its 
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nature  is  overlooked.  Pressure  on  the  axillary  vessels  and  nerves 
Has  m  some  instances  led  to  gangrene  of  the  arm 

Treatment.—ms  injury  is  treated  on  the  same  general  lines 
as  tracture  of  the  surgical  neck,  but  the  details  are  usually 
more  difficult  to  carry  out,  on  account  of  the  shortness  of  the 
upper  fragment,  the  extensive  laceration  of  soft  parts  which 
usually  occurs,  and  the  restlessness  and  intractability  of  the 
patient  The  difficulty  is  greatest  when  the  separation  is 
complete  or  the  lesion  compound.  General  anaesthesia  is 
almost  always  necessary  to  secure  satisfactory  reduction,  and 
retention  is  often  only  possible  if  the  patient  is  confined  to 
bed  and  an  extension  apparatus  applied.  Operative  treatment 
IS  more  frequently  called  for  than  in  fracture  of  the  surgical 
neck  In  some  cases  it  is  possible  to  replace  the  fragments  and 
fix  them  in  position  by  pegs  or  wire  ;  more  frequently  resection 
of  the  upper  end  of  the  diaphysis  is  necessary  before  they  can 
be  approximated;  and  in  some  cases  it  has  even  been  found 
necessary  to  remove  the  epiphysis 

of  kZ^ZT  °tJ^'  Neck,  and  Tuberosities 

of  f         .  T  i^et  with  as  accompaniments 

bWs  of  fX       "  ''''''''     8""^^°'  -°-ds, 

inin;''l\'°''''°''-  the  head  of  the  humerus  is  often 

glenoiii  caX''"""^  "''^ 

thJ^onZlZ'"''^  'It  be  fractured  by  a  direct  blow  on 
the  shoulder  in  an  old  person.  In  a  few  rare  cases  the  fracture 
s  entire  y  intra-capsular,  the  head  of  the  bone  remaining  loose  n 

nto  ?t   .  '^''^^  i"^'^^  side,  diverging 

11       t-^berosities   externally.     In  some   cases   there  if 

usT  of  the'x  "  '''r  r""™^^^^^'^  °^  f-g--ts.  The 
use  ot  the  X-rays  has  shown  that  in  many  cases  of  spvpvp 

anatomical  neck  has  been  fractured. 

r'emV.'  ^rj^tf Tl      ""P^'^^ted  in  other  fractures  in  this 
Sect  VLlentf  °' 

trrThat  .  f.^  T""^         u     i"P«««ible  to  go  further  than 

beyfnd  slf.M  '^"^'"^^^1  vvith.little  deformity 

uXr  1?  J  ^"""/"^  «bortening  of  the 

VOL  I  '  ^«"«iderable 
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antero-posterior  broadening  of  the  shoulder  may  be  recognised 
by  grasping  the  region  of  the  tuberosities  between  the  finger 
and  thumb.  Creijitus  may  be  elicited  on  rotating  the  humerus. 
At  the  same  time  it  will  be  recognised  that  the  tuberosity  does 
not  move  with  the  shaft.  There  is  no  shortening  of  the  limb 
as  the  shaft  remains  intact.  Firm  union,  with  considerable 
formation  of  callus  and  some  broadening  of  the  shoulder, 
usually  results,  but  the  usefulness  of  the  joint  is  not  necessarily 
impaired.  There  may,  however,  be  jirolonged  stiffness,  and 
impaired  movement  from  adhesions  ;  or  pain  and  crackling  in 
the  joint  may  result  from  arthritic  changes  of  the  nature  of 
arthritis  deformans. 

Treatment. — These  fractures  may  be  treated  by  a  shoulder- 
cap,  sling,  and  rectangular  splint.  Massage  and  movement 
should  be  commenced  within  a  few  days  of  the  injury,  to 
avoid  stiffness  of  the  shoulder.  Operative  treatment  is  seldom 
called  for. 

Fracture  of  the  Shaft  of  the  Humerus. 

Fractures  occurring  in  the  shaft  of  the  humerus,  between 
the  surgical  neck  and  the  base  of  the  condyles,  may,  for  con- 
venience of  description,  be  divided  into  those  above,  and  those 
below,  the  level  of  the  deltoid  insertion — the  majority  being  in 
the  latter  situation. 

Direct  violence  is  the  most  common  cause  of  these  fractures, 
but  they  riiay  occur  from  a  fall  on  the  elbow  or  hand  ;  and  a 
considerable  number  of  cases  are  on  record  where  the  bone 
has  been  broken  by  muscular  action, — as  in  throwing  a  cricket- 
ball.  Twisting  forms  of  violence  may  produce  sjjiral  fractures 
(Fig.  81). 

The  fracture  is  usually  transverse  in  children  and  in  cases 
where  it  is  due  to  muscular  action.  In  adults,  and  Avhen  due 
to  external  violence,  on  the  other  hand,  it  is  usually  oblique,  the 
fragments  overriding  one  another  and  causing  shortening  of 
the  limb.  The  displacement  depends  largely  on  the  direction  of 
the  force  and  the  line  of  the  fracture,  but  to  a  certain  extent 
also  on  the  action  of  muscles  attached  to  the  fragments.  Thus, 
in  fractures  above  the  insertion  of  the  deltoid  the  upper  frag- 
ment is  usually  dragged  inward  by  the  muscles  inserted  into  the 
bicipital  groove,  while  the  lower  is  tilted  out  by  the  deltoid. 
When  the  break  is  below  the  deltoid  insertion  the  displace- 
ment of  the  fragments  is  reversed.  Undue  mobility,  deformity, 
crepitus,  and  the  other  signs  of  fracture  are  evident,  and  the 
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patient  himself  usually  recognises  that  the  bone  is  broken 
Union  takes  place  in  from  four  to  six  weeks  in  adults  and  in 
rom  three  to   our  weeks  in  children.    Delayed  union  'or  want 
ot  umon  aaic  the  formation  of  a  false  joint,  is  more  common 
fractures  of  the  middle  of  the  shaft  of  the  humerus  than  in  any 

\vhich  soft  structures  pass  between  the  ends  of  the  bone.  Arrest 
of  growth  m  the  bone  from  injury  to  the  nutrient  medullary 

bfimi  lifated  ^^^"^^"^^-l-^l  i«  specially  liable  to 

be  implicated.    This  may  occiu-  at  the  time  of  the  iniurv  the 
nerve  being  contused  by  the  force  causing  the  fracture,  o  7essed 
upon  by  one  or  other  of  the  fragments,  or  its  fil^^s  may  be 
partially  or  completely  torn  acro.st.    Later  it  may  becle  in 
volved  m  callus,  or  damaged  by 
the  pressure  of  ill-fitting  splints. 
Weakness  or  paralysis  of  the  ex- 
tensors of  the  wrist  and  hand 
results,  giving  rise  to  the  char- 
acteristic   ' '  wist  -  drop. "  The 

actions  of  the  extensors  should 

always  be  tested  before  ajjplying 

splints,  and  each  time  the  appa° 

ratus  is  removed  or  readjusted,  to 

ensure  that  no  undue  pressure  is 

being  exerted  on  the  nerve.  In 

this  way  the   practitioner  will 

guard   himself   against  actions 

medi^n^^T'l  P^'^^y^^^  ensue.  The 

median  and  ulnar  nerves  may  also  be  damaged 

Jrea<,«e«^._In  treating  a  fracture  of  the  shaft  of  the 
mind  ™  RM   T''^'^^^  ?  be  kept  in 

Ssn   L  V       necessary,  care  being  taken  that  no  soft 

S  tie  yT''  ^^'^Sments.    The  appearances  seen 

wth  the  A-rays  may  yield  information  on  this  i.oint     The  local 

Ws      won  ,  ^^^^''^^l  narrow 

bet  e     of  Tw.  '"'"''^  ^r."  ^''^"^'-'^g^       ^"^^-'^P  '-^'^l  buckle  ;  or 
fetter   of  two  pieces  of  Gooch  si-linting  cut  as  in  Fie  106 

d%    T^ZZ  ^       ^^-^-g  pressure  on  ti  on: 

Say  win  '"i"  ^"^^'"'-"^  being 

Z^Z^l  1  pronation  and  supination,  and  the  forearm  is 

supported  in  a  sling.    For  a  few  days  the  shoulder  n  ay  be 


Fig.  106.— Gooch  Splints  for  Frac- 
ture of  Shaft  of  Humerus. 
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controlled  by  a  shoulder-cai?,  or  by  binding  the  limb  to  the  chest 
by  a  wide  roller  bandage. 

Massage  and  movement  are  carried  out  from  the  second 
week  onward.  The  patient  should  be  allowed  to  use  the  fingers, 
wrist  and  forearm  to  some  extent. 

In  oblique  fractures,  when  there  is  difficulty  in  preventing 
overriding  and  redisplacement,  the  fragments  may  be  exposed  by 
incision,  and  fixed  to  each  other  by  mechanical  mean.s. 

When  there  is  evidence  that  the  musculo-spiral  nerve  has 
been  injured,  and  no  sign  of  improvement  appears  within  three 
or  four  days,  operative  interference  is  indicated.  An  incision  is 
made  on  the  outer  side  of  the  arm,  exposing  the  nerve,  which  is 
then  freed  from  pressure  by  fragments  or  callus ;  or  if  torn 
across,  the  nerve  should  be  stitched.  In  cases  of  old  standing  it 
has  been  found  necessary  to  resect  a  portion  of  the  shaft  of  the 
humerus  to  enable  the  ends  of  the  nerve  to  be  approximated. 
The  opportunity  should  also  be  taken  of  dealing  vnth.  the  frac- 
ture as  may  be  necessary. 

In  cases  of  ununited  fracture  a  vertical  or  semilunar  incision 
is  made  over  the  outer  aspect  of  the  bone,  and  the  muscles 
separated  from  one  another  till  the  fracture  is  exposed,  care 
being  taken  to  avoid  injuring  the  musculo-spiral  nerve.  The 
ends  of  the  bone  are  refreshed  by  removing  the  fibrous  tissue 
which  covers  them,  and  the  rawed  surfaces  fixed  in  api^osition 
by  i^egs,  screws,  or  wires.  The  wound  is  then  closed,  and 
appropriate  splints  and  other  retentive  apparatus  applied.  As 
soon  as  the  wound  has  healed  massage  is  commenced. 


CHAPTER  XXIII. 


INJURIES  IN  THE  REGION  OF  THE  ELBOW 
AND  FOREARM. 

Surgical  Anatomy  —  Examination  of  injured  elbow — -FiiACTUKES  of 
Lower  End  of  Humerus:  iiupra-condylar ;  Intcr-condylar ;  Seim7-a- 
lion  of  cpijihysis  ;  Fracture  of  cither  condyle  alone  ;  Fracture  of  either 
cpicondyle  aZo«e— Fractures  of  Upper  End  of  Ulna  :  Olecranon  ; 
Coronoid  —  Fractures  of  Upper  End  of  Radius  :  Head ;  Neck ; 
Separation  of  epiphysis — Dislocations  of  Elbow:  Both  bones; 
Ulna  alone;  Radius  alone — Frautukes  of  Foiiearm:  Both  hones; 
Radius  alone  ;  Ulna  alone. 

The  injuries  met  with  in  tlie  region  of  the  elbow-joint  include 
the  various  fractures  of  the  lower  end  of  the  humerus,  and  upper 
ends  of  the  bones  of  the  forearm,  including  the  olecranon  process  ; 
and  dislocations  and  sprains  of  the  elbow-joint.  The  difierential 
diagnosis  is  often  exceedingly  difficult,  on  account  of  the  great 
swelling  and  tension  which  rapidly  supervene  on  most  of  these 
injuries,  the  pain  caused  by  manipulating  the  parts,  and  the 
difhculty  of  determining  with  certainty  whether  movement  is 
taking  place  at  the  joint  or  near  it. 

Surgical  Anatomy. — The  internal  epioondyle  of  the  humerus  is  more 
readily  felt  tlirougli  tlie  skin  tlian  the  external.  They  lie  practically 
on  the  same  level.  A  line  joining  the  two  epicondyles  behind,  passes 
just  above  the  tip  of  the  olecranon  process  when  the  arm  is  fully  extended. 
On  Hexing  the  joint  the  ti[)  of  the  olecranon  gradually  pas.ses  to  the 
distal  side  of  this  line.  The  head  of  the  radius  can  be  felt  to  rotate 
during  pronation  and  supination  in  the  dim])le  which  exists  on  the  back 
of  the  elbow  just  below  tlie  external  condyle.  The  coronoid  process 
may  be  detected  on  making  deep  pressure  in  the  hollow  in  front  of  the 
joint.  The  upper  arm  forms  with  the  fully  extended  and  supinated 
forearm  an  obtuse  angle,  opening  outward — the  "  carrying  angle."  This 
angle  is  usually  more  marked  in  women,  in  harmony  with  the  greater 
wiflth  of  the  female  jielvis.  Thi!  ulnar  nerve  lies  in  liollow  between 
the  olecranon  and  tlie  internal  c^ondyh^,  and  tlu;  median  nerve  passes  over 
the  front  of  the  joint,  with  the  brachial  artery  and  biceps  tendon  to  it.s 
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outer  side.  The  musculo-spiral  nerve  divides  into  its  radial  and  i)osterior 
interosseous  brandies  at  the  level  of  the  outer  condyle. 

In  examining  an  injured  elbow  the  thumb  and  middle  linger  are 
placed  respectively  on  the  two  epicondyles,  while  the  index  locates  the 
olecranon  and  traces  its  movements  on  flexion  and  extension  of  the 
joint.  The  movements  of  the  head  of  the  radius  are  best  detected  by 
pressing  the  thumb  of  one  hand  into  the  depression  below  the  external 
condyle,  while  passive  movements  of  pronation  and  supination  are 
carried  out  by  the  other  hand.  The  uninjured  limb  should  always  be 
examined  for  purposes  of  comparison. 

In  the  more  obscure  forms  of  injury  much  aid  in  diagnosis  is  often 
obtained  from  a  radiogram,  which,  in  cases  of  suspected  fracture, 
should  be  taken  with  the  back  of  the  limb  resting  on  the  sensitive  plate, 
the  forearm  being  extended  and  supinated.  If  a  dislocation  is  suspected 
and  a  lateral  view  be  desired,  the  arm  should  be  placed  on  its  inner 
side.  It  is  useful  to  take  radiograms  of  the  healthy  limb  in  the  same 
position. 

FEACTtrRES  OF  THE  LoWER  EnD  OF  THE  HUMEEDS. 

The  following  fractures  may  occur  at  the  lower  end  of 
the  humerus  :  (1)  supra-condylar  fracture  ;  (2)  inter-condylar 
fracture ;  (3)  separation  of  epiphyses ;  (4)  fracture  of  either 
condyle  alone  ;  and  (5)  fracture  of  either  epicondyle  alone. 

All  these  injuries  are  very  common  in  children,  and  may 
result  from  a  direct  fall  or  blow  upon  the  elbow,  or  from  a  fall 
on  the  outstretched  hand,  especially  when  at  the  same  time  the 
joints  are  forcibly  moved  beyond  their  physiological  limits,  more 
particularly  in  the  direction  of  pronation  or  abduction.  While 
it  is  generally  easy  to  diagnose  the  existence  of  a  fracture,  it 
is  often  exceedingly  difficult  to  determine  its  exact  nature. 
Although  the  ulnar  and  median  nerves  are  liable  to  be  injured 
in  almost  any  of  these  fractures,  they  suffer  much  less  frequently 
than  might  be  expected. 

Ankylosis,  or,  more  frequently,  locking  of  the  joint,  is  a 
common  sequel  to  many  of  these  injuries.  This  is  explained 
by  the  difficulty  of  effecting  complete  reduction,  and  by  the  ■v\ade 
separation  of  periosteum  which  often  occurs,  favouring  the  pro- 
duction of  an  excessive  amount  of  callus,  particiilarly  in  young 
subjects. 

The  supra-condylar  fracture  usually  results  from  a  fall  on  the 
outstretclied  hand  with  the  forearm  jjartly  flexed,  from  a  direct 
blow,  or  from  a  twisting  form  of  violence.  The  line  of  fracture 
is  generally  transverse,  or  but  slightly  oblique  from  behind 
downwards  and  forwards,  so  that  the  lower  fi-agment  is  forced 
backward  together  with  the  bones  of  the  forearm,  simulating  a 
backward  dislocation  of  the  elbow.  The  lower  end  of  the  upper 
fragment  lies  in  front  of  the  elbow. 
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Clinical  Features. — The  elbow  is  flexed  at  an  angle  of  120° 
or  130',  and  the  forearm,  held  senii-pronated,  is  supported  by 
the  other  hand.  The  olecranon  projects  behind,  but  the  mutual 
relations  of  the  bony  points  of  the  elbow  are  unaltered.  The 
lower  end  of  the  upper  fragment  may  be  felt  in  front  above  the 
level  of  the  joint,  as  a  rough  and  sharp  projection  which  some- 
times pierces  the  soft  parts  and  renders  the  fracture  compound. 
The  joint  movements  are  normal,  but  unnatural  mobility  may 
be  detected  above  the  level  of  the  joint.  The  displacement  is 
readily  reduced  by  manipulation,  but  is  usually  reproduced  when 
the  support  is  withdrawn.  The  ujjper 
arm  is  shortened  to  the  extent  of  about 
half  an  inch.  Great  swelling  around 
the  seat  of  fracture  rapidly  ensues,  and 
crepitus  and  localised  tenderness  may 
be  elicited. 

In  rare  cases  the  obliquity  of  the 
fracture  is  downward  and  backward, 
and  the  lower  fragment  is  displaced 
forward. 

The  inter- condylar  fracture  is  a 
combination  of  the  supra-condylar  mth 
a  vertical  split  running  through  the 
articular  surface,  and  so  implicating  the 
joint  (Fig.  107).   The  condyles  are  thus 
separated  from  one  another  as  well  as 
from  the  shaft  by  a  T-  or  Y-shaped  cleft,  fig.  107.  —  luter-coudylur 
As  such  fractures  usually  result  from      Fracture  of  Lower  End  of 
severe  forms  of  direct  violence,  they  are      Hnmenis,  from  a  crush 
often  comminuted  and  compound.    In     l^^^^'^^"  ' 
addition  to  the  signs  of  supra-condylar 

fracture,  the  cavity  of  the  joint  is  filled  with  blood.  The 
condyles  may  be  felt  to  move  upon  one  another,  and  coarse 
crepitus,  which  has  been  likened  to  the  feeling  of  a  bag  of 
beans,  may  be  elicited  if  the  fragments  are  comminuted. 

Separation  of  the  lower  epiphysis  of  the  humerus  is  a 
comparatively  frequent  injury  in  chiklren  of  three  or  four  years 
of  age.  It  may  occur  up  to  the  tliirteenth  or  fourteenth  year, 
but  beyond  that  age  the  lesion  is  usually  a  combination  of 
separated  epiphysis  with  true  fracture.  This  lesion  is  produced 
by  the  same  forms  of  violence  as  cause  supra-condylar  fracture. 
If  the  periosteum  is  not  torn  there  is  little  or  no  displacement, 
but  as  a  rule  the  clinical  features  closely  resemble  those  of 
transverse  fracture  above  the  condyles.    Iir  separation  of  the 
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epiphysis  there  is  a  peculiar  deformity  of  tlie  posterior  aspect  of 
the  joint,  consisting  of  two  projections  —  one  the  olecranon 
process,  and  the  other  the  prominent  capitellum  with  a  scale  of 
cartilage  which  it  carries  with  it  from  the  external  condyle 
(R.  W.  Smith  and  E.  H.  Bennett).  The  smooth  rounded  end  of 
the  diaphysis  may  sometimes  be  palpated  through  the  skin  in 
front.  Muffled  crejjitus  can  usually  be  elicited,  and  there  is  pain 
on  pressing  the  segments  against  one  another. 


Fig.  108. — Cubitu-s  Varus  resultiug 
from  Fracture  of  Internal  Con- 
dyle of  Humerus  in  childhood. 
Note  imperfect  development  of 
upper  arm. 


Fig.  109. — Cubitus  Valgus  re- 
sulting from  Fi-acture  of  Ex- 
ternal Condyle  in  childhood. 


Union  takes  place  more  rapidly  than  in  true  fracture,  but 
owing  to  the  excessive  formation  of  callus  from  the  torn 
periosteum  in  front  of  the  joint,  full  flexion  is  often  interfered 
with.  If  the  displaced  epiphysis  is  imperfectly  reduced,  serious 
interference  with  the  function  of  the  elbow  is  liable  to  result, 
and  may  even  call  for  operative  ijiterfcrence. 

Fracture  of  either  Condyle  alone. — The  internal  condyle  is 
more  frequently  separated  from  the  rest  of  the  bone  than  is 
the  external.  In  either  case  the  size  of  the  fragment  varies,  but 
the  line  of  fracture  is  always  partly  extra-capsular  and  partly 
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intra-capsular,  so  that  the  joint  is  always  involved.  Undue 
mobility,  pain,  crepitus,  and  the  other  signs  of  fracture  are 
present.  As  the  ulna  and  radius  remain  attached  to  the 
respective  fragments  by  their  ligaments,  which  are  intact,  there 
is  little  or  no  immediate  displacement.  Secondary  displacement 
is  liable  to  occur,  however,  during  the  process  of  union,  pro- 
ducing alterations  in  the  "  carrying  angle "  of  the  limb— 
cubitus  varus  or  valgus. 

Fractiu-e  of  the  external  ejiicondyle  alone  is  so  rare  that  it 
need  not  be  further  referred  to. 

The  internal  ejncondyle  may  be  chipped  off  by  a  fall  on  the 
edge  of  a  table  or  kerb-stone,  or  may  be  forcibly  avulsed  by 
traction  through  the  internal  lateral  ligament  as  an  accompani- 
ment of  dislocation.  It  is  usually  displaced  downwards  and 
forwards  by  the  flexor  muscles  attached  to  it,  and  may  thus 
come  to  exert  injurious  pressure  on  the  ulnar  nerve.  The 
fragment  may  be  grasped  and  made  to  move  on  the  shaft, 
producing  crepitus.    Fibrous  union  is  the  usual  result. 

U^J  to  the  age  of  seventeen  or  eighteen  the  corresponding 
epiphysis  may  be  separated. 

Treatment  of  Fractures  in  region  of  Elbow. — It  has  already 
been  mentioned  that  a  general  ansesthetic  is  necessary  for  the 
diagnosis  of  fractures  in  this  region.  It  is  no  less  essential  as 
an  aid  to  accurate  reduction  and  fixation.  Much  discussion  has 
taken  place  as  to  the  best  position  in  which  to  treat  these 
fractures,  and  the  consensus  of  opinion  seems  now  strongly  to 
favour  that  of  full  flexion  of  the  elbow.  Clinical  experience  is 
supported  in  this  view  by  the  evidence  afforded  by  the  Rontgen 
rays.  In  no  other  position  of  the  joint  can  the  fragments  be 
brought  into  such  accurate  apposition. 

In  all  cases  the  early  emijloyment  of  massage  and  movement 
is  necessary  to  avoid  tlae  risk  of  stiffness  and  diminished  range 
of  motion. 

The  supra-condylar  fracture  is  reduced  by  first  extending 
the  elbow  to  free  the  lower  fragment  from  the  triceps,  and  then 
making  traction  through  the  forearm  and  manipulating  the 
fragments  into  position,  and  finally  fully  flexing  the  elbow. 
In  this  way  the  triceps  is  put  upon  the  stretch  and  forms  a 
natural  jiosterior  splint.  A  pad  is  placed  in  the  bend  of  the 
elbow  to  .separate  the  o];)])Osed  skin  surfaces.  The  elbow  is 
fixed  in  this  position  by  meajis  of  a  figure-of-eight  bandage, 
HU[)pleinented  by  a  posterior,  gutter-shaped  s])lint  of  ])orop!astic, 
or  by  a  modification  of  Croft's  splint  ](laced  along  (!ach  side  of 
the  limb.    The  arm  is  placed  in  a  sling  and  fixed  to  the  side 


458      iNJlJRIES  OF  ELBOW  AND  FOREARM. 


by  a  roller  bandage.  Movement  and  massage  should  he  begun 
in  two  or  three  days,  great  care  being  taken  that  the  fragments 
are  not  redisplaced.  By  the  end  of  a  week  the  angle  at  which 
the  elbow  is  fixed  may  be  gradually  increased.  The  splint 
should  be  worn  for  about  three  weeks,  and  a  sling  for  a  week  or 
two  longer. 

Separation  of  the  epiphysis  and  fracture  of  tite  internal  epi- 
condyle  are  treated  on  the  same  general  lines.  It  is,  however, 
sometimes  necessary  in  the  latter  fracture  to  fix  the  small 
fragment  in  position  by  a  nail  inserted  through  the  skin. 

T-  or  Y-shaped  fractures  and  fractures  of  the  condyles, 
inasmuch  as  they  implicate  the  articular  surfaces,  present  greater 
difficulties  in  treatment.  In  young  subjects  whose  occupation 
entails  free  movement  of  the  elbow-joint,  it  is  generally  advisable 
to  expose  the  fracture  by  operation  and  secure  the  fragments  in 
position  by  nails  or  wires.  The  details  of  the  operation  vary 
with  each  case,  depending  upon  the  line  of  obliquity  of  the 
fracture,  and  the  disposition  of  the  individual  fragments. 
Information  regarding  these  points  may  usually  be  derived  from 
radiograms.  In  performing  the  operation  care  must  be  taken 
to  disturb  the  periosteum  of  the  fragments  as  little  as  possible, 
lest  their  nutrition  be  interfered  with.  In  less  complicated  cases 
it  is  sometimes  possible  to  fix  the  fragments  in  apposition  by 
nails  inserted  through  the  skin  without  an  open  incision.  After 
operation  a  retentive  apparatus  similar  to  that  employed  for 
the  supra-condylar  fracture  is  applied,  and  the  after  treatment 
is  conducted  on  the  same  lines. 

Operative  interference  is  sometimes  necessary  for  ankylosis  or 
locking  of  the  joint  after  fracture,  or  to  relieve  the  ulnar  nerve 
when  it  is  involved  in  callus. 

Fractures  of  the  Upper  End  of  the  Uln.\. 

Fracture  of  the  olecranon  process  is  a  comparatively 
common  injury  in  adults.  It  usually  follows  a  fall  on  the 
flexed  elbow,  and  is  believed  to  result  from  the  direct  impact, 
supplemented  by  the  traction  of  the  triceps  muscle.  In  a  few 
cases  it  has  been  produced  by  muscular  action  alone.  The  line 
of  fracture  usually  passes  through  the  tip  of  the  process,  less 
frequently  through  its  middle,  and  but  rarely  through  the  base. 
It  may  be  transverse,  oblique,  T-  or  V-shaped,  but  is  rarely 
comminuted  or  compound. 

Clinical  Features. — As  the  fracture  almost  invariably  im- 
plicates the  articular  surface  of  the  bone,  there  is  considerable 
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swelling  from  elfusion  of  blood  into  the  joint.  The  poAver  of 
extending  the  forearm  is  impaired,  and  other  symptoms  of 
fracture  are  present.  The  amount  of  disjilacement  depends 
upon  the  level  of  the  fracture,  and  the  extent  to  which  the 
aponeurotic  expansion  of  the  triceps  is  torn.  As  the  fracture  is 
usually  near  the  tip  the  displacement  is  generally  comparatively 
slight,  the  prolongation  of  the  fibres  of  insertion  of  the  triceps 
on  to  the  lateral  and  posterior  parts  of  the  process  holding  the 
small  fragment  in  position.  When  the  line  of  fracture  is  nearer 
the  base,  however,  the  contraction  of  the  triceps  tends  to 
separate  the  fragments  widely,  and  a 
distinct  gap,  which  is  increased  on  flexing 
the  elbow,  may  often  be  felt  between  them. 
The  upper  fragment  may  be  palpated  ; 
and  if  the  elbow  be  passively  extended, 
the  fragments  may  be  brought  into  ap- 
position, and  crepitus  elicited.  The  upper 
fragment  sometimes  forms  attachments 
to  the  shaft  of  the  humerus,  and  this 
leads  to  stretching  of  the  fibrous  band 
between  the  fragments. 

When  the  fracture  is  oblique  and  there 
is  little  displacement  bony  union  may 
result.  In  many  cases  the  fragments  are 
united  by  fibrous  tissue. 

Treatment.- — -Within  recent  years  the 
tendency  of  surgical  opinion  has  been 
towards  operative  treatment  in  fracture 
of  the  olecranon,  particularly  where 
there  is  marked  separation  of  the  fragments  in  the  case  of 
young  adults. 

It  is  still  an  open  question,  however,  whether  the  results  after 
operation  are  better  than  those  obtained  by  one  or  other  of  the 
non-operative  measures  to  be  described.  It  would  appear  that 
too  much  stress  has  been  laid  on  the  necessity  of  fixing  the 
fragments  in  accurate  api)osition,  and  that  too  little  attention 
has  been  paid  to  the  importance  of  massage  and  movement  in 
maintaining  the  functions  of  the  muscles  and  of  the  joint. 

Trmtnient  by  Apparatm. — When  the  fracture  passes  through 
tlie  tip  of  the  process,  and  there  is  little  or  no  displacement,  the 
application  of  a  convergent  spica  bandage  to  the  elbow,  a  rect- 
angular splint,  and  a  sling  fulfil  all  rc(|uirements. 

When  the  displacement  is  considenil)le,  however,  the  arm 
should  be  almost,  but  not  quite,  fully  extended,  and  a  bandage 


Fig.  110. — T-sliaped  Frac- 
ture of  Olecranon  Process. 
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Fig.  112. — Horse-shoe-sliaped  Ad- 
hesive Plaster,  with  Elastic  Tub- 
ius;  for  Fracture  of  Olecranon. 


FiG.lll.— Gooch 
Splint  for 


applied  from  the  fingers  to  the  level  of  the  axillary  fold,  the 
turns  covering  the  elbow  being  applied  in  the  form  of  a  con- 
vergent spica  to  approximate  the  fragments.  A  Gooch  splint, 
extending  from  the  lower  border  of  the  axilla  to  the  finger  tijw, 
and  cut  to  the  shape 
of  the  extended  limb 
(Fig.  Ill),  is  then 
ajiplied  anteriorly 
and  fixed  in  position 
by  a  bandage,  the 
region  of  the  elbow 
being  again  covered 
in  by  a  convergent 
spica. 

When  the  displacement  is  great,  the  fi'ag- 
ments  may  be  approximated  by  fixing  a  horse- 
shoe-shaped 23iece  of  adhesive  plaster  (Fig.  112) 
to  the  back  of  the  arm  so  that  it  embraces  the 
upper  fragment,  and  attaching  to  it  a  piece  of 

Fracture  ot  strong  elastic  tubing,  to  be  fixed  to  the  lower  end 
Olecranon  .  • 

Note  "carry-  anterior  splint,  which  must  be  made  to 

iug  angle."  project  an  inch  or  two  beyond  the  tips  of  the 
fingers  (Fig.  113).     Another  method  is  to  fix 

the  elastic  to  the  cuff  of  a  strong  dogskin  glove  ajjplied  to 

the  hand. 

The  apparatus   must   be  worn  for  about  a 
month,  massage  and  movement  being  commenced 
during  the  course  of  the  first  week ;  great  care  is 
necessary  to  avoid  separation  of  the  fragments 
while  this  is  being  done.    When  the  fracture  has 
been  treated  by  prolonged  immobilisation,  and 
massage  has 
not  been 
employed, 
stift'ness  of 
the  joint 
frequen  1 1  y 
persists  for 
a  consider- 
able time. 

02}erative  Treatimnt. — A  semilunar  incision  with  its  base  above 
the  tip  of  the  olecranon  is  carried  through  the  skin  and  fascia. 
The  fracture  is  exposed,  the  joint  cavity  opened  up  and  cleared 
of  clots,  and  silver-wire  or  fishing-gut  sutures  passed  through 


Fig.  113. — Anterior  Splint,  with 
E.\  tension  by  means  of  Adhesive 
Plaster  and  Elastic  Tubing  for 
Fracture  of  Olecranon. 
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the  fragments  without  encroaching  upon  the  articular  cartilage. 
The  limb  is  fixed  with  a  splint  with  the  elbow-joint  slightly 
extended.  Movement  may  be  commenced  in  the  course  of  a  few 
days,  the  angle  at  which  the  joint  is  fixed  being  changed  each 
day.  Tlie  patient  is  allowed  to  use  the  joint  cautiously  within 
a  fortnight. 

Old  -  standing  Fractures. — When  firm  union  fails  to  take 
place  the  interval  between  the  fragments  tends  to  increase  by 
the  contraction  of  the  triceps  gradually  stretching  the  inter- 
mediate fibrous  tissue,  so  that  a  wide  gap  conies  to  separate  the 
fragments,  and  the  function  of  the  limb  is  unpaired.  The  best 
treatment  in  such  cases  is  to  expose  the  fragments,  refresh  their 
edges,  and  we  them,  and  if  necessary  the  triceps  is  lengthened. 

Fracture  of  the  coronoid  process  is  very  rare  except  as  a 
complication  of  backward  dislocation  of  the  elbow.  It  may 
be  produced,  however,  by  direct  violence  as  well  as  by  muscular 
action.  As  the  fracture  is  usually  within  a  quarter  of  an  inch 
of  the   tip,   the   fibres  of 


insertion  of  the  brachialis 
anticus  tend  to  prevent  dis- 
placement. In  some  cases 
associated  with  dislocation, 
however,  the  small  fragment 


has  been  so  far  di.splaced  as  Fig.  114.— Fracture  of  Coronoid  Process, 
to  become  attached  to  the 

.back  of  the  condyles  of  the  humerus  (Annandale).  The  ordinary 
evidences  of  fracture  are  seldom  present,  and  the  diagnosis  is 
often  uncertain.  Uncomplicated  cases  are  treated  by  flexion  of 
the  elbow  and  a  sling. 


Fractures  op  the  Upper  End  op  the  Radius. 

Intra-capsular  fracture  of  the  head  of  the  raditis  may  result 
from  direct  violence,  a  fall  on  the  pronated  hand,  or  from  forcible 
pronation  or  abduction.  It  may  accompany  dislocations  of  the 
elbow  or  fracture  of  adjacent  bones.  The  head  may  be  com- 
pletely separated,  or  may  be  split  into  two  or  more  fragments. 

The  clinical  features  are  localised  pain,  crepitus,  interference 
with  pronation  and  supination,  and  in  some  cases  the  fragment 
may  l)e  felt  through  the  skin,  although  it  usually  continues  to 
move  with  the  shaft  in  pronation  and  supination. 

Union  generally  takes  place  satisfactorily,  but  in  some  cases 
the  fragments  form  new  attachments  resulting  in  impaired  move- 
ment of  the  joint. 
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Fracture  of  the  neck  of  the  radius  between  the  capsule  and 
the  tubercle  is  extremely  rare,  as  is  also  separation  of  the  upper 
epiphysis.  These  injuries  are  treated  in  the  flexed  position,  and 
massage  and  movenient  are  carried  out  as  already  described. 


Dislocations  of  the  Elbow. 


Dislocations  of  the  elbow-joint  may  involve  one  or  both  bones 
of  the  forearm,  and  the  separation  may  be  complete  or  incomplete. 

Dislocation  of  both  bones 
backward  is  the  most  common 
of  all  dislocations  of  the  elbow, 
and  is  the  only  dislocation  in 
the  body  which  is  frequently 
met  with  in  children.  It 
usually  results  from  a  fall  on 
the  outstretched  hand,  causing 
hyper-extension  and  abduction 
of  the  joint — that  is,  lateral 
deviation  towards  the  radial 
side  ;  but  it  may  follow  a  direct 
blow  on  the  back  of  the 
humerus,  a  fall  on  the  elbow, 
or  a  twist  of  the  forearm. 

Morhid  Anatomy. — The  an- 
terior and  lateral  ligaments  of 
the  elbow  are  torn,  while  the 
posterior  and  orbicular  liga- 
ments remain  intact.  The 
radius  and  ulna   pass  back, 

„  ,      ,  ^.  ,     .      ,.  the  coronoid  process  coming  to 
Fig.  115.  —  Backward  Dislocation  of       ,  xi  i 

Elbow,  in  a  boy  aet.  10,  caused  by  a  I'^st  opposite  the  olecranon 
fall  off  a  wall,  lauding  on  the  elbow,  fossa  behind  the  humerus,  and 

the  head  of  tlie  radius  behind 
the  external  condyle.  The  condyles  of  the  humerus  bear  their 
normal  relations  to  one  another.  The  olecranon  process  and 
triceps  tendon  form  a  marked  prominence  on  the  back  of  the 
elbow,  the  tip  of  the  olecranon  lying  above  and  behind  the 
condyles.  The  lower  end  of  the  humerus  lies  in  the  flexure  of 
the  joint  with  the  biceps  tendoir  tightly  stretched  over  it.  The 
coronoid  process  is  often  broken,  or  the  tendon  of  the  brachialis 
anticus  torn.  The  median  and  ulnar  nerves  are  generally 
stretched  and  may  even  be  torn.    Not  infrequently  the  bones 
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of  the  forearm  are  displaced  towards  the  inner  side  as  well  as 
backward  (Fig.  116). 

Clinical  Features. — The  elbow  is  held  fixed  at  an  angle  of 
about  120°,  pronated  or  midway  between  pronation  and  supina- 
tion. Any  attempt  at  movement  causes  great  pain,  and  is 
followed  by  an  elastic  rebound  to  the  abnormal  position. 
The  antero-posterior  diameter  of  the  joint  is  increased,  and  the 
forearm,  as  measured  from  the  external  condyle  to  the  tip  of  the 
styloid  process  of  the  radius,  is  shortened  to  the  extent  of  about 
an  inch.    If  examined  before  swelling  ensues  the  outlines  of  the 


Fig.  116. — Tracing  of  Radiogram  of  Incomplete  Backward  and  Inward 
Dislocation  of  Elbow. 

articular  surfaces  may  be  recognised  in  their  abnormal  positions. 
Oreat  swelling  usually  comes  on  rapidly,  and,  by  obscuring  the 
bony  landmarks  of  the  joint,  renders  the  diagnosis  difficult. 

This  injury  has  to  be  diagnosed  from  supra-condylar  fracture 
with  backwai-d  displacement,  and  from  separation  of  the  lower 
humeral  epiphysis.  A  general  anajsthetic  is  often  necessary  to 
enable  an  accurate  diagnosis  to  be  made.  When  the  deformity 
is  once  reduced,  there  is  no  tendency  to  its  reproduction  unless 
the  coronoid  process  is  at  the  same  time  fractured. 

In  a  considerable  number  of  cases — according  to  E.  H.  Bennett, 
in  the  majority  —  this  dislocation  is  i.'iicom2dete,  the  coronoid 
process  resting  at  the  level  of  the  trochlea,  and  the  backward 
projection  of  the  olecranon  being  scarcely  appreciable.  The 
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head  of  the  radius,  however,  is  unduly  prominent.  In  such 
cases  the  lesion  is  liable  to  be  overlooked,  and  therefore  to  go 
untreated,  leading  to  permanent  impairment  of  function  of  the 
joint. 

Dislocation  forward  is  much  less  common  than  the  backward 
variety.  It  is  produced  by  severe  force  acting  from  behind  on 
the  flexed  elbow,  the  ulna  being  driven  forward,  tearing  the 
ligaments  of  the  joint  and  the  muscles  attached  to  the  condyles. 
The  olecranon  process  is  frequently  fractured  at  the  same  time. 

When  it  remains  intact  it 
may  rest  below  the  con- 
dyles (incomplete  or  first 
stage  of  dislocation),  or  may 
pass  in  front  of  them,  especi- 
ally if  the  triceps  be  rup- 
tured (complete  or  second 
stage).  The  forearm  is 
lengthened,  the  elbow 
slightly  flexed,  the  posterior 
aspect  of  the  joint  flattened, 
and  the  condyles  and  ole- 
cranon, in  their  abnormal 
relationship,  can  be  pal- 
pated from  behind. 

Lateral  Dislocations. 
— Dislocation  towards  the 
ulnar  side — inward — is  al- 
ways incomplete,  some  por- 
tion of  the  articular  surface 
of  the  bones  of  the  forearm 
remaining  in  contact  with 
the  condyles. 

The  radial  or  outward  dislocation  is  also  incomplete  as  a  rule, 
although  cases  have  been  recorded  in  which  complete  separation 
had  taken  place. 

Both  forms  of  lateral  dislocation  are  rare,  the  inward  variety 
being  that  more  frequently  observed.  Each  form  is  often 
combined  vnth  other  injuries  in  the  region  of  the  joint. 

The  most  common  cause  of  these  dislocations  is  a  fall  on  the 
outstretched  hand,  the  forearm  at  the  moment  being  strongly 
pronated.  Forced  abduction  favours  the  inward  displacement, 
adduction  the  outward.  The  limb  is  hold  flexed  and  ])ronated, 
and  the  facility  with  which  the  bony  points  can  be  palpated 
renders  the  diagnosis  easy. 


i  f 


Fig.  117. — Backward  and  Outward  Disloca- 
tion of  Left  Elbow,  in  a  hoy  act.  10. 
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In  a  few  rare  cases  diverging  dislocations  have  been  met 
the  radins  and  uhia  i^assing  away  from  one  another,  either  antero- 
posteriorly  or  laterally. 

Treatment. — The  chief  obstacles  to  reduction  in  the  backward 
and  lateral  dislocations  are  the  spasmodic  contraction  of  the 
muscles  passing  over  the  joint,  and  sometimes  the  hitching  of 
the  coronoid  process  against  the  edge  of  the  olecranon  fossa. 
In  recent  cases  reduction  can  usually  be  effected  with  com- 
parative ease  if  the  patient  be  seated  on  a  chair,  while  the 
surgeon  grasps  the  humerus  and  wrist,  and  places  his  knee  in 
the  bend  of  the  elbow.  The  limb  is  first  fully  extended,  or 
even  hyper-extended,  to  relax  the  triceps  and  fi'ee  the  coronoid 
process.  Traction  is  next  made  in  opposite  directions  upon  the 
forearm  and  upper  arm,  the  sui'geon's  knee  meanwhile  making 
pressure,  in  a  backward  direction,  upon  the  lower  end  of  the 
humerus.  The  joint  is  then  slowly  flexed,  and  the  bones  slip 
into  position,  often  with  a  distinct  snap.  If  the  patient  be 
anfesthetised  these  manipulations  mu.st  be  adapted  to  the 
recumbent  position.  When  soiue  days  have  elapsed  before 
reduction  is  attempted,  adhesions  must  be  broken  down  by 
flexing,  extending,  and  laterally  moving  the  joint,  under  an 
ancesthetic,  before  the  manipulations  are  carried  out. 

The  limb  is  flexed  to  rather  less  than  a  right  angle,  fixed  in 
a  posterior  moulded  splint,  and  supported  by  a  sling.  Massage 
and  movement  are  commenced  in  a  day  or  two,  and  the  splint 
is  worn  for  two  or  three  weeks. 

Fracture  of  the  coronoid  process  predisposes  to  recurrence 
of  the  dislocation ;  when  this  complication  exists,  therefore, 
the  limb  should  be  fixed  at  an  acute  angle,  and  movements 
postponed  for  a  fortnight.  Massage,  however,  may  be  carried 
out  after  the  first  few  days. 

If  fracture  of  the  olecranon  process  complicates  the  dis- 
location, after  reduction,  the  limb  must  be  treated  in  the 
extended  position,  with  an  anterior  splint  and  extension  as 
already  described. 

Comminuted  and  compound  injuries  usually  call  for  operative 
treatment,  the  fractured  bones  being  wired  after  reduction  of 
the  dislocation,  or  the  loose  fragments  removed. 

forward  dislocation  is  reduced  by  fully  flexing  the  elbow, 
and  then  pushing  the  bones  of  the  forearm  backward,  while  the 
humerus  is  pulled  forward. 

Old-standing  Dislocations. — It  is  seldom  possible  to  reduce 
by  manipulation  a  dislocation  of  the  elbow  which  has  remained 
disi)laced  for  live  or  six  weeks,  especially  when  it  has  been 

vor..  r — .^o 
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complicated  by  a  fracture.  The  joint  surfaces  become  welded 
together  by  adhesions,  and  separated  fragments  often  form 
attachments  which  completely  lock  the  joint.  Attempts  to 
break  these  down  are  attended  with  considerable  risk  of  re- 
fracturing  the  bone  or  of  tearing  soft  parts.  In  such  cases  it 
is  best  to  expose  the  joint  by  incision  and  to  remove  sufficient 
bone  to  provide  a  movable  and  useful  joint. 

Dislocation  of  the  ulna  alone  is  a  very  rare  injury,  and  is 
usually  associated  with  fracture  of  one  or  other  of  its  processes 
or  of  the  internal  condyle. 

Dislocation  of  the  radius  alone,  on  the  other  hand,  is  com- 
paratively common,  especially  as  a  concomitant  of  fracture  of 
the  upper  third  of  the  shaft  of  the  ulna. 

The  injury  may  result  from  a  blow  on  the 
back  of  the  upper  end  of  the  radius,  a  fall 
on  the  outstretched  hand,  or,  in  children,  from 
forcibly  dragging  the  forearm  while  in  the 
pronated  position.  The  displaced  head  usually 
passes  forward,  and  rests  on  the  anterior  edge 

of  the  capitel- 
lum,  thus  pre- 
venting com- 
plete flexion 
and  supination 
of  the  limb. 

The  limb  is 
flexed  and  pro- 
nated. The  dis- 
placed head  of 

the  radius  can  be  felt  to  rotate  with  the  shaft  in  its  abnormal 
position,  a  depression  is  felt  below  the  external  condjde,  where 
the  head  should  be,  and  the  cup-shaped  depression  on  the  head 
of  the  radius  may  also  be  felt.  The  radial  side  of  the  forearm 
is  slightly  shortened. 

In  a  few  cases  the  displacement  of  the  head  has  been  hack- 
ward  or  outward. 

Treatment. — To  effect  reduction  the  forearm  should  be  flexed 
and  supinated,  while  traction  is  made  upon  it  from  the  wrist. 
At  the  same  time  the  lower  end  of  the  humerus  and  the  head 
of  the  radius  are  pressed  backward.  When  reduction  is 
I)revented  by  the  interjjosition  of  a  jjortion  of  the  torn  liga- 
ments between  the  bones,  it  is  sometimes  necessary  to  open 
the  joint  to  ensure  accurate  adjustment.  The  joint  is  fixed 
in  acute  flexion  by  a  j)Osterior  moulded  .sjilint  for  about  throe 


118. — Forward  Dislocation  of  Head  of  Eadius 
of  mauy  years'  standing. 

(Anatomicil  Miiseiini,  XJniver.sity  of  Edinburgh.) 
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weeks,  to  allow  of  union  of  the  torn  ligaments  and  to  prevent 
recurrence. 

In  old-standing  cases,  to  obtain  a  useful  joint,  resection  of 
the  head  of  the  radius  is  often  necessary. 

Sub-luxation  of  the  head  of  the  radius,  or  "  dislocation  by 
elongation,"  is  a  comparatively  common  injury  in  children 
between  the  ages  of  two  and  six.  It  almost  invariably  results 
from  the  child  being  lifted  or  dragged  by  the  hand  or  forearm. 
The  traction  and  torsion  thus  put  upon  the  radius  causes  the 
front  part  of  its  head  to  pass  out  of  the  orbicular  ligament, 
the  edge  of  which  slips  between  the  bones. 

The  person  holding  the  child  may  feel  a  click  at  the  moment 
of  displacement.  The  child  complains  of  pain  in  the  region  of 
the  elbow ;  the  arm  at  once  becomes  useless,  and  is  held  flexed, 
midway  between  pronation  and  sujiination.  All  movements 
are  painful,  but  especially  movements  in  the  direction  of 
supination.  The  deformity  is  slight,  but  the  head  of  the 
radius  may  be  unduly  prominent  in  front.  From  the  way  in 
which  the  injury  is  produced  the  wrist  also  is  often  swollen, 
being  injured  at  the  same  time,  and  in  some  cases  the  patient 
is  brought  to  the  surgeon  on  account  of  the  condition  of  the 
wrist.  . 

Treatment. — Spontaneous  reduction  frequently  takes  place, 
the  function  of  the  arm  being  at  once  completely  restored.  In 
other  cases  it  is  necessary,  under  anaesthesia,  to  manipulate  the 
head  of  the  bone  into  position.  This  is  usually  easily  done  by 
flexing  the  elbow,  making  slight  traction  on  the  forearm,  and 
alternately  pronating  and  supinating  it.  A  few  days'  massage 
is  all  that  is  necessary,  the  joint  in  the  intervals  being  kept  at 
rest  in  a  splint  and  sling. 

Sprains  of  the  elbow  are  comparatively  common  as  a  result 
of  a  fall  on  the  hand  or  a  twist  of  the  forearm.  The  point  of 
maximum  tenderness  is  usually  over  the  radio-humeral  joint, 
the  external  lateral  and  orbicular  ligaments  being  those  most 
frequently  stretched  or  torn.  Effusion  takes  place  into  the 
synovial  cavity,  and  a  soft,  puffy  swelling  fills  up  the  natural 
hollows  about  the  joint.  The  bony  points  about  the  elbow 
retain  their  normal  relationsiiip  to  one  another — a  feature  which 
aids  in  determining  the  diagnosis  between  a  sprain  and  a 
dislocation  or  fracture  in  this  region.  In  children  it  is  often 
very  difficult  to  distinguish  between  a  sprain  and  the  partial 
separation  of  an  epiphysis.  Sprains  of  tiie  elbow  are  treated 
on  the  same  lines  as  similar  lesions  elsewhere — ^by  massage  and 
movement.    Tlie  condition  known  as  tannin  elbow  is  character- 
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ised  by  severe  pain  over  the  insertion  of  the  pronator  radii 
teres  during  the  act  of  pronation,  and  is  due  to  stretching  or 
tearing  of  the  fibres  of  that  tendon,  and  of  the  adjacent 
intermuscular  septa.  A  similar  injury — sculler's  sprain — occurs 
in  rowing  men  from  feathering  their  oars.  The  treatment 
consists  in  massage  and  movement,  care  being  taken  to  avoid 
the  movements  which  produced  the  injury.  In  persistent  cases 
blistering  may  be  useful. 

Fractures  of  the  Forearm. 

The  shafts  of  the  bones  of  the  forearm  may  be  broken 
separately,  but  it  is  much  more  common  to  find  both  broken 
together. 

Fracture  of  both  bones  may  result  from  a  direct  blow,  a 


Fig.  119. — Greenstick  Fracture  of  both  Bones  of  the  Forearm. 


fall  on  the  hand,  or  from  their  being  bent  over  a  fixed  object. 
The  line  of  fracture  is  usually  transverse,  both  bones  giving  way 
about  the  same  level.  The  common  situation  is  near  the  middle 
of  the  shafts.  In  children  greenstick  fracture  of  both  bones  is  a 
very  frequent  result  of  a  fall  on  the  hand — this  indeed  being 
one  of  the  commonest  examples  of  greenstick  fracture  met 
with. 

The  displacement  in  complete  fractures  varies  ^\'idely,  de- 
pending partly  upon  the  force  causing  the  fracture,  partly  on 
the  level  at  which  the  bones  break  and  on  the  muscles  which  act 
on  the  respective  fragments.  It  is  common  to  find  an  angular 
displacement  of  both  bones  to  the  radial  or  to  the  ulnar  side. 
In  other  cases  the  four  broken  ends  impinge  uj^on  the  inter- 
osseous space,  and  may  become  united  to  one  another,  pre\'enting 
the  movements  of  [)ronation  and  .supination.  There  may  be 
shortening  from  overriding  of  fragments. 

When  the  radius   is  broken  above  the  insertion  of  the 
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pronator  radii  teres,  its  upper  fragment  may  be  supinated  by 
the  biceps  and  supinator  brevis,  while  the  lower  fragment 
remains  in  the  usual  semi-prone  position.  If  union  takes  jjlace 
in  this  position  the  power  of  complete  supination  is  perma- 
nently lost. 

The  usual  »i/m-ptomK  of  fracture  are  present,  and  there  is 
seldom  any  difficulty  in  diagnosis. 

The  progriosis  must  be  guarded,  especially  with  regard 
to  the  preservation  of  pronation  and  supination.  These  move- 
ments may  be  interfered  with  if  union  takes  place  in  a  bad 
position  with  angular  or  rotatory  deformity  of  one  or  both 
bones,  or  by  excessive  callus  formation  leading  to  locking  of  the 
bones. 

Persistent  angular  deformity  of  the  forearm  is  also  liable  to 
result,  either  from  failure  to  correct  the  displacement  primarily, 
or  from  subsequent  bending  due  to  ill-applied  splints  or  slings. 
Want  of  union,  or  the  formation  of  a  false  joint  in  one  or  both 
bones,  is  sometimes  met  with,  and  seriously  impairs  the  useful- 
ness of  the  limb. 

A  considerable  number  of  cases  of  gangrene  of  the  limb  after 
simple  fracture  of  the  forearm  are  on  record.  This  is  sometimes 
attributable  to  damage  inflicted  upon  the  blood-vessels  by  the 
fractured  bones,  or  to  the  force  which  caused  the  fracture,  but 
is  oftener  due  to  the  application  of  a  roller  bandage  underneath 
the  splints  strangulating  the  limb,  to  injixdiciously  applied  pads, 
or  to  too  tight  bandaging  over  the  splints. 

In  uncomplicated  cases  union  takes  place  in  from  three  to 
four  weeks. 

Treatment. — To  ensure  accurate  reduction  and  coaptation  a 
general  anajsthetic  is  usually  necessary.  In  the  greenstick 
variety  the  bones  must  be  forcibly  straightened,  the  fracture 
being  rendered  complete,  if  necessary,  for  this  purpose. 

The  most  convenient  apparatus  for  the  retention  of  the 
fracture  consists  of  Gooch  splints,  cut  so  as  to  overlap  the 
forearm  by  about  half  an  inch  on  each  side,  to  avoid  lateral 
compression  of  the  forearm  whereby  the  fractured  ends  are  made 
to  encroach  upon  the  interosseous  space.  The  dorsal  splint  is 
usually  made  to  extend  from  the  olecranon  to  the  knuckles,  and 
the  [lalmar  one  from  the  bend  of  the  elbow  to  the  flexure  in  the 
middle  of  the  palm,  a  piece  being  cut  out  to  avoid  pressure  on 
the  ball  of  the  thumb  (Fig.  120).  The  splints  arc  ])added,  and 
ai)p]ied  with  the  wooden  side  next  tlic  limb,  so  that  they  form 
two  sides  of  a  box,  the  other  sides  being  formed  by  the  retaining 
bandage.    The  splints  arc  applied  with  the  elbow  flexed  to  a 
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right  angle,  and,  except  when  the  radius  is  broken  above  the 

level  of  the  insertion  of  the  pro- 
nator radii  teres,  with  the  forearm 
midway  between  })ronation  and 
supination.  An  external  rectang- 
ular splint  is  then  applied,  and  the 
limb  supported  by  a  sling,  so 
adjusted  that  it  supports  equally 
the  hand  and  elbow,  in  order  to 
avoid  angular  deformity.  Tight 
bandaging  and  the  use  of  special  interosseous  pads  are  to  be 


i 


Fig.  120.— Gooch  Splints  for  Frac 
Uire  of  both  BoDes  of  Forearm. 


Fig.  121. — Gooch  Splints  for  Fractnre  of  Forearm  applied. 

avoided,  as  they  are  liable  to  cause  gangrene. 

When  the  fracture  of  the  radius  is  above  the  in- 
sertion of  the  pronator  radii  teres,  the  forearm  should 
be  fixed  in  the  position  of  complete  supination,  with 
the  elbow  flexed  to  an  acute  angle,  and  retained  in 
this  position  by  moulded  anterior  and  posterior 
splints.  This  position  is  very  irksome  to  the  patient, 
and  great  care  is  necessary  in  the 
adjustment  of  the  apparatus  to 
prevent  pronation. 

Massage  and  movement  should 
be  carried  out  early.  It  is  usually 
necessary  to  continue  wearing  the 
splints  for  about  four  weeks. 

In  cases  of  mal-union,  especially 
when  the  bones  are  aukylosed  to 
one  another  across  the  interosseous 
space,  an  operation  may  be  neces- 
sary, but  it  is  neither  easy  in  its 
l)erf  ormance  nor  always  satisfactory 
ill  its  results.  The  seat  of  fracture 
should  be  exposed  by  one  or  more  incisions  so  placed  as  to  enable 


Fig.  122. — Badly  nnited  Fracture 
ol'  both  Bones  of  Forearm.  Boy 
aet.  11.  Probably  an  unreduced 
greenstick  fracture. 
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the  muscles  to  be  separated  and  give  access  to  the  callus.  When 
the  limb  is  straight  it  is  only  necessary  to  gouge  away  tlie  exuberant 
callus  whicli  interferes  with  rotatory  movements  ;  but  when  there 
is  an  angular  deformity  (Fig.  122)  the  bones  must,  in  addition,  be 
divided  and  reset,  and,  if  necessary,  wired  in  good  position.  In 
recent  cases  it  is  sometimes  possible  forcibly  to  re-fracture  the 
bones,  and  to  set  them  anew  without  operation. 

Ununited  fracture  of  the  bones  of  the  forearm  is  treated  on 
the  nsual  lines. 

Fracture  of  the  shaft  of  the  radius  alone  may  be  due  to 

a  direct  blow,  to  a  fall  on  the  hand,  or  to  forcible  pronation 
against  resistance,  as  in  wringing  clothes.  It  is  rare  in  com- 
parison with  fracture  of  both  bones.  When  broken  above  the 
insertion  of  the  pronator  radii  teres,  the  upper  fragment  is  flexed 
and  supinated  by  the  biceps  and  supinator  brevis,  while  the 
lower  fragment  remains  semi-prone,  and  is  drawn  towards  the 
ulna  by  the  pronator  quadratus. 

When  the  fracture  is  below  the  pronator  radii  teres  the 
displacement  depends  upon  the  direction  of  the  force  and  the 
obliquity  of  the  fracture.  In  fractures  of  the  lower  third  of 
the  shaft  the  hand  may  be  flexed  toward  the  radial  side,  raising 
the  styloid  process,  and  so  simulating  a  CoUes'  fracture. 

In  addition  to  the  ordinary  signs  of  fracture,  there  is  loss  of 
complete  pronation  and  supination.  The  head  of  the  radius 
as  a  rule  does  not  move  Avith  the  lower  part  of  the  shaft,  but 
may  do  so  if  the  fracture  is  incomplete  or  impacted. 

Fracture  of  the  shaft  of  the  ulna  alone  is  also  compara- 
tively rare.  It  is  almost  always  due  to  a  direct  blow  sustained 
while  protecting  the  head  from  a  stroke,  or  to  a  fall  on  the  ulnar 
edge  of  the  forearm. 

The  upper  third  is  most  frequently  broken,  and  this  injury 
is  often  associated  with  dislocation  of  the  head  of  the  radius, 
or  some  other  injuiy  implicating  the  elbow -joint.  On  account 
of  the  superficial  position  of  the  bone  this  fractui-e  is  frequently 
compound. 

The  displacement  depends  on  the  direction  of  the  force,  the 
fragments  being  usually  driven  towards  the  interosseous  space. 
There  is  seldom  marked  deformity  uidess  the  head  of  the  radius 
is  dislocated  at  the  same  time.    The  diagnosis  is,  as  a  rule,  easy. 

The  treatment  is  the  .same  as  for  fracture  of  Ijotli  bones, 
but  the  splints  may  be  dispensed  with  at  the  end  of  a  rortnight 
or  three  weeks. 
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INJUKIES  IN  THE  REGION  OF  THE  WRIST 
AND  HAND. 

Surgical  Anatomy  —  Fiiactukes  of  Lowek  End  of  Radius:  CoHes' 
fracture  ;  Smith's  fracture  ;  Longitudinal  fracture  ;  Se^jaratiun  of 
epi2)hysis — Fkactuiies  of  Lower  End  or  Ulna:  Shaft;  Styloid 
2)rocess ;  Separation  of  epiphysis — Fkactuiies  of  Cakpal  Bones 
— Dislocations:  Inferior  radio-idnar  joint ;  £adio-cai-pal  joint  ; 
Carpal  bones;  Garpo-m,etacar2ml  joint — SriiAiNs. 

Injuries  in  the  Region  of  the  Wrist. 

These  include  fractures  of  the  lower  ends  of  one  or  both  bones 
of  the  forearm,  or  separation  of  their  ej^iphyses ;  dislocations 
and  sprains  of  the  inferior  radio-uluar,  and  of  the  radio-carpal 
articulations  ;  and  fractures  and  dislocations  of  the  carjius. 

Surgical  Anatomy.' — The  most  importaiit  landmarks  in  the  region  of 
tliD  wrist  are  the  styloid  processes  of  the  radius  and  ulna.  The  tip  of 
the  radial  styloid  is  palpable  in  the  "anatomical  suuti'-box"  between 
the  tendons  of  the  extensor  brevis  and  extensor  longus  pollicis,  and  lies 
about  half  an  incli  lower  than  the  ulnar  styloid.  The  ulnar  st3doid  is 
best  recognised  on  making  deep  pressure  a  litlle  below  and  in  front  of 
the  head  of  the  ulna,  which  forms  the  rounded  subcutaneous  prominence 
seen  on  the  back  of  the  wrist  when  the  hand  is  pronated. 

The  tubercle  of  the  scaphoid  and  the  trapezium  can  be  felt  at  the 
base  of  the  ball  of  the  thumb,  a  little  below  the  radial  styloid  ;  while 
the  pisiform  and  hook  of  the  unciform  are  palpable,  slightly  below  and 
in  front  of  the  ulnar  styloid. 

In  examining  an  injured  wrist  the  diifereut  bony  points  should  be 
located,  and  their  relative  positions  to  one  another  and  to  tlie  adjacent 
joints  noted.  The  particular  shape,  position,  and  relations  of  anj'  un- 
natural projection  or  depression  should  likewise  be  carefully  observed. 
Tlie  power  and  range  of  movement — active  and  passive — at  the  various 
joints  should  also  be  tested. 

Fractukes  of  the  Lower  End  of  the  Radius. 

Oolles'  Fracture. — This  is  one  of  the  commonest  fractures  in 
the  body,  and  is  especially  frequent  in  women  beyond  middle  age. 
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It  is  almost  invariably  the  result  of  a  fall  on  the  palm  of  the 
hand,  the  force  being  received  on  the  ball  of  the  thumb,  and 
transmitted  through  the  carpus  to  the  lower  end  of  the  radius. 
"  If  at  the  moment  of  impact  the  angle  between  the  axis  of  the 
forearm  and  ground  is  less  than  60°,  the  line  representing  the 
direction  of  the  force  passes  upwards  in  front  of  the  axis  of  the 
forearm ;  the  whole  shock  is  therefore  borne  by  the  lower  end  of 
the  radius,  which  is  broken  off,  and  the  force  being  continued, 
the  lower  fragment  is  driven  backwards  "  (Chiene). 

The  fracture  takes  place  through  the  cancellated  extremity  of 
the  bone,  within  a  half  to  three-quarters  of  an  inch  of  its 
articular  surface.  It  is  usually  transverse,  but  may  be  slightly 
oblique.  In  a  considerable  proportion  of  cases  it  is  impacted, 
and  not  infrequently  the  lower  fragment  is  comminuted,  the 
fracture  extending  into  the  radio-carpal  joint. 

When  impaction  takes 
place  it  is  usually  recip- 
rocal, the  dorsal  surface 
of  the  upper  fragment 
piercing  the  lower  frag- 
ment, and  the  palmar 
surface  of  the  lower  frag- 
ment piercing  the  upper. 
The  mechanism  producing 
comminution  of  the  lower 
fragment  is  practically 
constant,  the  upper  fragment  being  forced  as  a  wedge  into  the 
lower,  taking  effect  first  and  chiefly  on  the  side  of  the  fragment 
next  the  ulna  (E.  H.  Bennett).  The  periosteum  is  usually  torn 
and  stripped  from  the  palmar  aspect  of  the  fragments,  while  it 
remains  intact  on  the  dorsum. 

In  the  majority  of  cases  the  styloid  process  of  the  ulna  is 
torn  off  by  traction  exerted  through  the  internal  lateral 
ligament. 

The  resulting  displacement  is  of  a  threefold  character:  (1) 
the  lower  fragment  is  displaced  backwards ;  (2)  its  carpal 
surface  is  rotated  l^ackwards  on  a  transverse  diameter  of  the 
forearm ;  while  (3)  the  whole  i'ragment  is  rotated  upward 
through  the  arc  of  a  circle,  the  centre  of  which  is  situated  at 
the  ulnar  attachment  of  the  triangular  ligament,  the  radius  of 
the  circle  being  a  line  from  the  ulnar  attachmeut  of  the 
triangular  ligament  to  the  tij)  of  the  styloid  process  of  the 
radius  (Chiene).  Stated  more  simply,  the  I'adial  styloid  is  tilted 
.so  that  it  comes  to  lie  at  a  higher  level  than  normal. 


Fig.  12-3. — Colles'  Fracture,  in  a  man  ajt.  30, 
from  a  fall  on  tlie  palm.  "Inverted  spoon" 
deformity  well  marked. 
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Clinical  Features. — In  a  typical  case  tliere  is  a  marked 
prominence  on  the  back  of  the  wrist,  caused  by  the  displaced 

lower  fragment,  with  a  depression  just 
above  it  (Fig.  123).  The  natiual  hollow 
on  the  ijalmar  aspect  of  the  radius  is  filled 
up  by  the  projection  of  the  upper  frag- 
ment. The  hand  and  carpus  are  carried 
to  the  radial  side  by  the  upward  rotation 
of  the  lower  fragment  (Fig.  1 24),  and  the 
radial  styloid  is  raised  so  that  it  lies  as 
high,  or  even  higher,  than  that  of  the 
ulna.  The  lower  end  of  the  ulna  is 
rendered  unduly  prominent  by  the  flexion 
of  the  hand  to  the  radial  side.  Thefingers 
are  partially  flexed  ;  and  the  patient  sup- 
jjorts  the  injured  wrist  in  the  palm  of 
the  opposite  hand,  and  avoids  all  move- 
ment of  the  part. 

The  general  outline  of  the  wi-ist  and 
hand  has  been  compared  not  inaptly  to 
that  of  "  an  inverted  spoon."  Pronation 
and  supination  are  lost,  the  joint  is 
swollen,  and  there  is  tenderness  on 
pressure,  especially  over  the  line  of 
fracture.  Tenderness  over  the  position 
of  the  ulnar  styloid  may  indicate  fracture 
of  that  process,  although  it  is  sometimes 
present  without  fracture,  and  has  been  absent  in  cases  where  a 
fracture  was  demonstrated  by  the  Rontgen  rays  (Cathcart).  No 
attempt  should  be  made 
to  elicit  crepitus  in  a  sus- 
pected case  of  Colles' 
fracture,  as  the  manipula- 
tions are  extremely  pain- 
ful, and  are  liable  to  in- 
crease the  displacement. 
As  a  matter  of  fact  it 
may  be  wanting  in  any 
form  of  this  injury.  Its 
absence,  further,  is  not  to  be  accepted  as  proving  impaction. 

Treatment. — It  cannot  be  too  strongly  insisted  upon  that 
success  in  the  treatment  of  Colles'  fracture  chiefly  depends  upon 
complete  and  accurate  reduction.  As  considerable  force  may  be 
necessary,  especially  when  impaction  exists,  a  general  anaesthetic 


Fig.  124. — Colles'  Fracture. 
From  same  patient  as  Fig. 
12.3.  Shows  radial  de- 
viation of  liaud,  and  un- 
due prominence  of  ulnar 
styloid. 


Fiu.  125. — Colles'  Fracture. 
Moderate  degree  of  deformity. 
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i«  of  great  assistance.  The  surgeon  grasps  tlio  patient's  hand, 
as  if  shaking  hands  with  him,  and  resting  the  palmar  surface  of 
the  wrist  on  his  bent  knee,  makes  firm  traction  through  the 
hand,  and  counter-extension  through  the  forearm,  with  lateral 
movements,  if  necessary,  to  undo  impaction.  When  the  frag- 
ments are  freed  from  one  another  the  wrist  is  flexed,  and  the 
hand  carried  to  the  ulnar  side,  while  the  fragments  are  moulded 
into  position.  When  reduction  is  complete  the  deformity  almost 
entirely  disappears,  and  the  two  styloid  processes  regain  their 
normal  positions  relative  to  one  another. 

As  there  is  no  tendency  to  redisplacemeut,  the  simplest 
possible  retentive  apparatus  should  be  applied.  A  firm  flannel 
bandage,  a  broad  strip  of  adhesive  plaster,  or  a  poroplastic 
wristlet  is  usually  sufficient.  In  some  cases,  however,  a  short 
dorsal  splint  to  control  the  wrist-joint ;  or  anterior  and  posterior 
splints,  similar  to  those  used  Jor  fractui'e  of  both  bones  of  the 
forearm,  but  somewhat  narrower,  may  be  employed,  as  they  add 
to  the  patient's  comfort  and  sense  of  security.  The  hand  and 
forearm  are  in  any  case  supported  in  a  sling. 

To  avoid  the  stiflhess  which  often  follows  this  fracture,  the 
fingers  should  be  freely  moved  from  the  first,  and  massage  and 
movement  of  the  wrist  commenced  within  the  first  few  days, 
and  carried  on  till  movement  is  perfect.  All  appliances  should 
be  discarded  in  a  fortnight,  and  the  patient  encouraged  to  use 
the  wrist  freely. 

The  various  special  splints  recommended  for  the  treatment 
of  Colles'  fracture,  such  as  Carr's,  Gordon's,  the  "  pistol  sjjlint," 
and  many  others,  are  all  designed  to  correct  the  deformity  as 
well  as  to  control  the  fragments.  As  has  already  been  jjointed 
out,  if  reduction  is  complete  there  is  no  deformity  to  correct, 
while  if  it  is  not  complete  the  deformity  cannot  be  corrected  by 
any  form  of  splint. 

Unreduced  CoUeii'  Fracture. — When  union  has  been  allowed 
to  take  place  without  the  displacement  having  been  reduced,  an 
unsightly  deformity  results.  In  young  subjects  whose  occupa- 
tion is  likely  to  be  interfered  with,  aiul  in  women  for  aesthetic 
reasons,  the  bone  may  be  divided  by  an  osteotome,  and  set  in  a 
straight  position.  As  a  rule,  however,  the  usefulness  of  the 
limb  is  not  interfered  with,  and  operative  measures  are  rarely 
called  for. 

There  occasionally  occurs  a  fracture  of  the  lower  end  of 
the  radius  with  forward  displacement  of  the  carpal  fragvuni 
{Colles'  fractiwe  reversed  or  Smith's  fracture).  It  is  nearly 
always  due  to  forciVjle  flexion,  as  from  a  fall  on  the  back 
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of  the  hand.  Like  CoUes'  fracture,  it  may  be  transverse  or 
slightly  oblique,  impacted,  or  comminuted.  The  deformity  is 
characterised  by  an  elevation  on  the  dorsum  running  obliquely 
upwards  from  the  ulnar  to  the  radial  side  of  the  wrist,  and 
caused  by  the  head  of  the  ulna,  which  remains  in  position,  and 
the  lower  end  of  the  upper  fragment.  Below  this,  over  the 
position  of  the  lower  radial  fragment,  is  a  gradual  slope  onto 
the  dorsum  of  the  hand.  Anteriorly  there  is  a  prominence  in 
the  flexure  of  the  wrist,  and  the  lower  fragment  may  be  felt 
under  the  flexor  tendons.  The  hand  deviates  to  the  radial  side, 
and  thereby  still  further  increases  the  prominence  caused  by  the 
lower  end  of  the  ulna.  The  radial  styloid  is  displaced  forward, 
upward,  and  to  the  radial  side,  and  the  ulnar  styloid  may  be 
torn  off.    Crepitus  can  seldom  be  elicited. 

When  the  deformity  is  not  well  marked,  this  injury  may  be 


mistaken  for  forward  dislocation  of  the  wrist,  fracture  of  both 
bones  low  down,  or  for  sprain  of  the  joint. 

The  treatDient  is  cari'ied  out  on  the  same  lines  as  in  Colles' 
fracture. 

Longitudinal  fractures  of  the  lower  end  of  the  radius  opening 
into  the  joint  usually  result  from  the  hand  being  crushed  by  a 
heavy  weight  or  in  machinery.  They  are  often  compound  and 
comminuted. 

Separation  of  the  lower  epiphysis  of  the  radius  is  com- 
paratively common  between  the  ages  of  twelve  and  eighteen, 
and  is  caused  by  the  same  forms  of  violence  as  produce  Colles' 
fracture.  Although  the  clinical  appearances  in  these  two 
injuries  bear  a  general  resemblance  to  one  another,  separation 
of  the  epiphysis  may  usually  be  identified  by  the  directly  trans- 
verse line-  of  the  dor.sal  and  palmar  projections,  the  folding  of 
the  skin  observed  in  the  palmar  depression,  the  absence  of 
abduction  of  the  hand,  and  the  ease  vrith  which  muffled  crepitus 
can  be  elicited  (E.  H.  Bennett).  The  deformity  is  readily 
reduced,  and  the  fragments  are  easily  retained  in  position. 
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This  injury  is  often  complicated  with  fracture  of  the  shaft  or 
styloid  process  of  the  ulna,  or  dislocation  of  the  radio-ulnar 
joint,  and  it  is  not  infrequently  compound.  If  the  growth  of 
the  radius  is  interfered  with,  it  results  in  a  valgus  condition  of 
the  hand,  calling  for  resection  of  the  lower  end  of  the  ulna. 

The  treatment  is  the  same  as  for  Colles'  fracture. 

Fractures  of  the  Lower  End  of  the  Ulna. — The  lower  end  of 
the  shaft  of  the  ulna  is  seldom  fractured  alone.  The  styloid 
process,  as  has  already  been  pointed  out,  is  frequently  broken 
in  association  with  Colles'  and  other  fractures  of  the  lower  end 
of  the  radius. 

Separation  of  the  lower  epiphysis  of  the  ulna,  although  a  rare 
injury,  is  of  clinical  importance,  in  view  of  the  fact  that,  like  the 
radius,  nearly  the  entire  growth  of  this  bone  takes  place  at  its 
lower  end,  and  any  interference  with  its  epiphysis  is  liable  to 
arrest  its  growth,  producing  a  varus  condition  of  the  hand  and 
bending  of  the  radius. 

The  treatment  is  similar  to  that  for  Colles'  fracture,  but  the 
hand  is  fixed  in  the  position  of  ulnar  flexion. 

Simultaneous  separation  of  both  ejiiphyses  sometimes  occurs, 
and,  as  a  result  of  severe  violence,  may  be  compound,  the  lower 
ends  of  the  diaphyses  projecting  through  a  wound  on  the  dorsum. 

Fractures  of  Carpal  Bones. — The  use  of  the  Rontgen  rays 
has  shown  that  fracture  of  individual  carpal  bones  is  a  some- 
what commoner  injury  than  has  hitherto  been  supposed.  The 
scaphoid  is  broken  more  frequently  than  any  of  the  others, 
u.sually  by  direct  violence  or  by  forced  dorsi-flexion,  ljut  the 
clinical  features  are  so  obscure,  and  often  so  misleading,  that  an 
accurate  diagnosis  without  the  aid  of  the  X-rays  is  seldom 
possible.  In  the  majority  of  cases  the  fracture  is  compound, 
and  associated  with  other  injuries  in  the  region  of  the  wrist. 

The  treatment  of  simple  fractures  consists  in  fixing  the  wrist 
and  carpal  joints  by  a  palmar  splint,  the  metacarpals  being 
.slightly  hyperextended. 

Dislocations  in  the  Region  of  the  Wrist. 

The  strong  ligaments  of  the  articulations  about  the  wrist,  the 
comparatively  free  movement  at  the  various  joints,  and  the 
relative  weakness  of  the  lower  end  of  the  radius  whereby  it  is 
so  fre(|uently  fractured,  render  dislocation  a  rare  form  of  injury. 

Dislocation  may  occur  at  the  inferior  radio-ulnar,  the  radio 
car])al,  mid-carpal,  inter-carpal,  or  carpo-metat'ar]ial  joints. 

Dislocation  of  the  inferior  radio-ulnar  articulation  is  seldom 
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met  with,  except  as  a  comjjlicatiou  of  fracture  of  the  lower  end 
of  the  radius,  or  in  association  with  sub-luxation  of  the  head  of 
the  radius.  The  head  of  the  ulna  usually  passes  backward,  less 
frequently  forward,  and  but  rarely  towards  the  ulnar  side. 

In  children  the  commonest  cause  is  lifting  the  child  by  the 
hand,  and  the  displacement,  as  a  rule,  is  only  partial. 

In  adults  it  may  result  from  forcible  efforts  at  pronation  or 
supination,  as  in  wringing  clothes,  or  from  direct  violence,  the 
separation  being  frequently  complete  and  sometimes  compound. 

The  head  of  the  ulna  forms  a  jDrominence  on  the  dorsal  or 
palmar  aspect  of  the  wrist,  according  to  the  direction  in  which 
it  passes,  and  there  is  an  undue  depression  on  the  opposite  aspect 
of  the  joint.  The  hand  is  generally  pronated,  the  rotatory 
movements  at  the  wrist  being  restricted  and  painful,  while 
flexion  and  extension  are  comparatively  free.  When  uncom- 
plicated the  dislocation  is  easily  recognised,  but  when  com- 
plicated with  fracture  it 
is  apt  to  be  overlooked. 

Reduction  is  readily 
effected  by  making  direct 
pressure  on  the  displaced 
bone  and  manipulating 
the  joint,  especially  in 
the  direction  of  supina- 
tion. 

Dislocations  at  the 
radio-carpal  joint  are,  in 
comparison  with  Colles'  fracture,  extremely  rare.  They  are  often 
complicated  by  fractures  of  the  lower  ends  of  the  bones  of  the 
forearm ;  are  attended  by  great  tearing  of  the  ligaments  and 
displacement  of  tendons  ;  and  are  frequently  compound.  The 
carpus  may  be  displaced  backward  or  forward,  and  the  separation 
is  usually  complete.  It  is  not  uncommon  for  the  articular  edge 
of  the  radius  towards  which  the  carpus  passes  to  be  chipped  oft'. 

Backiuard  dislocation  is  much  the  commoner,  and  results 
from  severe  forms  of  violence,  such  as  a  fall  from  a  height  on 
the  palm  while  the  hand  is  dorsi-flexed  and  abducted.  It  may 
also  be  produced  by  violent  rotation  of  the  wist. 

The  clinical  appearances  closely  simulate  those  of  Colles' 
fracture,  or  separation  of  the  lower  radial  epiphysis,  but  the 
unnatural  projections,  both  in  front  and  behind,  are  lower  down, 
and  end  more  abruptly  (Fig.  127).  The  hand  is  more  flexed, 
and  the  palin  is  shortened.  The  styloid  jirocesses  retain  their 
normal  relations  to  one  another,  but  that  of  the  radius  is  nearer 


Fig.  127. • — Backward  Dislocation  at  Radio- 
Carpal  Articulation,  in  a  man  aet.  24,  ft'om  a 
fall  of  15  feet,  lauding  on  back  of  knuckles. 
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to  the  thumb  than  it  should  be,  and  the  carpal  bones  are  found 
to  lie  on  a  plane  posterior  to  the  styloids.  The  radius  is  not 
shortened.  Unless  the  swelling  is  great  the  articular  surfaces 
may  be  recognised  by  palpation. 

Dislocation  forvmrd  may  result  from  any  form  of  forced 
flexion,  such  as  a  fall  on  the  back  of  the  hand,  or  from  direct 
violence.  The  disjilaced  carpus  forms  a  marked  projection  on 
the  palmar  aspect  of  the  wrist,  and  there  is  a  corresponding 
depression  on  the  dorsum.  The  attitude  of  the  hand  and 
fingers  varies,  but  is  usually  one  of  flexion.  In  other  respects 
it  agrees  with  the  dorsal  variety. 

In  both  varieties  reduction  is  readily  effected  by  making 
traction  on  the  hand,  and  at  the  same  time  pushing  the  carpus 
into  position.  A  simple  splint  is  worn  for  about  a  fortnight, 
movement  and  massage  being  emjiloyed  from  the  first. 

Dislocation  of  Carpal  Bones. — The  two  rows  of  carpal 
bones  may  be  separated  from  one  another,  or  any  one  of  the 
individual  bones  may  be  displaced.  These  injuries  result  from 
severe  forms  of  violence,  and  are  very  rare.  Pain,  deformity,  and 
loss  of  fimction  are  the  ordinary  symptoms.  The  treatment 
consists  in  making  direct  pressure  over  the  displaced  bones, 
while  traction  is  made  on  the  hand,  and  the  joints  freely  moved. 
Of  these  injuries  the  most  frequently  observed  is  a  displacement 
of  the  head  of  the  os  magjium  from  the  scaphoid  and  semilunar 
bones.  On  full  flexion  of  the  wrist  the  loose  head  of  the  os 
magnum  forms  a  prominence  on  the  dorsum  of  the  wrist 
opposite  the  base  of  the  third  metacarpal,  which  temporarily 
disappears  on  extension  or  dorsi-flexion.  By  fixing  the  hand  in 
this  position  for  a  week  or  ten  days  the  function  of  the  wrist 
is  restored. 

The  nemihinar  may  be  displaced  forward  by  forcible  dorsi- 
flexion  of  the  hand,  forming  a  swelling  over  the  inferior 
radio-ulnar  joint,  under  the  flexor  tendons.  It  is  usually 
associated  with  loss  of  sensibility  in  the  distribution  of  the 
ulnar  nerve  beyond.  The  only  satisfactory  treatment  is  removal 
of  the  bone. 

In  a  few  cases  the  scaphoid  has  been  displaced,  and  subse- 
quently replaced  by  operation.  Separation  of  any  of  the  other 
bones  is  extremely  rare. 

Carpo- Metacarpal  Dislocations.  —  Any  or  all  of  the  meta- 
carpal bones  may  be  separated  from  the  carpus  by  forced 
movements  of  flexion  or  extension.  Tlic  commonest  displace- 
ment is  backward.  The  thumb  seems  to  suficr  oftener  than  the 
other  digits.    These  injuries,  however,  arc  so  rare,  and  the 
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deformity  is  so  characteristic,  that  a  detailed  description  is 
unnecessary. 

There  is  good  reason  to  believe  that  the  injury  commonly 
described  as  "  incomplete  dislocation  "  or  "  sub- luxation  of  the 
metacarpal  of  the  thumb  backward  "  is  really  a  fracture  of  the 
anterior  portion  of  the  base  of  the  bone — an  injury  now  known 
as  Bennett's  fracture. 

Sprain  of  the  wrist  is  a  very  common  injury  resulting 
from  falls  on  the  hand  or  twisting  forms  of  violence.  The 
marked  swelling  which  rapidly  ensues  may  render  it  difficult 
to  distinguish  this  injury  from  the  more  severe  ones  liable  to 
result  from  similar  causes — CoUes'  fracture,  separation  of  the 
lower  radial  epiphysis,  and  dislocation  of  the  radio-carpal  joint. 

In  a  sprain  the  normal  relations  of  the  styloid  processes  and 
other  bony  points  about  the  wrist  are  unaltered.  The  most 
marked  swelling  is  over  the  line  of  the  articulation  on  the 
anterior  and  posterior  aspects  of  the  joint.  There  is  no  radial 
deviation  of  the  hand,  as  in  CoUes'  fracture.  There  is  usually 
some  effusion  into  the  sheaths  of  the  tendons  passing  over  the 
joint,  and  in  moving  the  lingers  a  peculiar  creaking,  which  may 
simulate  crepitus,  can  be  elicited  in  some  cases.  There  is  marked 
tenderness  on  making  pressure  over  the  line  of  the  joint,  as  well 
as  over  one  or  other  of  the  lateral  ligaments,  depending  upon 
which  has  been  overstretched  or  torn.  Passive  movements 
which  tend  to  put  the  damaged  ligaments  on  the  stretch  also 
cause  pain.  It  has  to  be  borne  in  mind,  however,  that  in  many 
cases  of  CoUes'  fracture  there  is  extreme  tenderness  on  pressing 
over  the  ulnar  styloid  and  external  lateral  ligament,  as  these 
structures  are  frequently  injured  as  well  as  the  radius,  but  the 
point  of  maximum  pain  and  tenderness  is  over  the  seat  of 
fracture  of  the  radius. 

The  treatment  consists  in  the  early  employment  of  massage 
and  movement  supi^lemented  by  douches. 

Injuries  of  the  Fingers. 

Fractures. — Fractm'es  of  the  metacarpals  of  the  four  inner 
fingers  are  comparatively  common.  When  they  result  from 
direct  violence,  such  as  a  crush  between  two  heavy  objects,  they 
are  often  multiple  and  compound.  Indirect  violence,  acting  in 
the  long  axis  of  the  bone  and  increasing  its  natural  curve,  such 
as  a  fall  or  a  blow  on  the  knuckle,  as  in  striking  A\'ith  the  closed 
fist,  usually  produces  a  simjjle  fracture  about  the  middle  of 
the  shaft,  the  proximal  end  of  the  distal  fragment  projecting 
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Fig.  128. — Treatment  of  Fracture  of 
Metacarpals  by  Pad  iu  the  Palm 
and  "  Closed-tist  "  Bandage. 


towards  the  dorsitni  of  the  hand.  Apart  from  this  there  is 
little  deformity,  as  the  adjacent  metacarpals  act  as  natural 
splints  and  tend  to  retain  the  fragments  in  ai)position.  A 
sitdden  sharp  [)ain  may  be  elicited  at  the  seat  of  fracture  on 
making  pressure  in  the  long  axis 
of  the  finger ;  and  luniatural  mo- 
bility and  crepitus  may  usually  be 
detected  by  manipulation  of  the 
fragments.  These  fractures  are 
readily  recognised  by  the  X-rays. 
Firm  union  usually  resitlts  in  three 
or  four  weeks. 

Treatment. — When  the  fracture 
is  transverse,  and  especially  when 
it  implicates  the  middle  oi-  ring 
fingers,  the  most  convenient  method 
of  treatment  is  to  make  the  patient 
grasp  a  firm  pad,  such  as  a 
roller  bandage  covered  with  a  layer  of  wool,  and  fix  the  closed 
fist  by  a  figure-of-eight  bandage  (Fig.  128).  In  this  way  the 
adjoining  metacarpals  are  utilised  as  lateral  splints.  To  prevent 
the  extensor  tendon  forniing^attachments  to  the  broken  bone, 

active  and  passive 
movements  must  be 
carried  out  daily, 
and  the  bandage  may 
be  removed  at  the 
end  of  a  fortnight. 

In  oblique  frac- 
tures with  a  tendency 
to  overriding  of  the 
fragments,  especially 
in  the  case  of  the 
index  and  little 
fingers,  it  is  some- 
times necessary  to 
ai)p]y  extension  to  the  distal  segment  of  the  digit,  by  means  of 
adiiesive  })laster,  to  which  elastic  tu1)ing  is  attached  and  fixed 
to  the  end  of  a  rectangular  splint  reaching  well  beyond  the 
finger  tii)s  (Fig.  129)  (Chiene).  This  should  be  worn  for  three 
weeks,  ])assive  inovement  I  icing  carried  out  after  the  first  week. 

Bennett's  Fracture  of  the  Base  of  the  first  Metacarpal 
Bone.- Bemiett  of  Dublin  1  las  d(!scribed  an  injury  of  the  thumb, 
wliicli,  although  comparatively  connnon,  is  often  mistaken  for  a 
\or..  r — 31 


F'lo.  129. — Exten.sion  applied  for  Oblique 
Fracture  of  Metacarpal. 
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sub-luxation  backward  of  the  carpo-metacarpal  joint,  or  a  simple 
"stave  of  the  thumb."  It  consists  in  an  "oblique  fracture 
through  the  base  of  the  bone,  detacliing  the  greater  part_^of^the 


Fio.  130. — Tracing  of  Radiogram  showing  Bennett's  Fracture  of  Base 
of  Metacarpal  of  Thumb. 

(Mr.  J.  W.  Struthers'  case.) 

articular  facet  with  that  piece  of  the  bone  supporting  it  which 
jirojects  into  the  palm"  (Fig.  130). 

It  results  from  severe  force  applied  directly  to  the  point  of 
the  thumb,  driving  the  metacarpal  against  the  trapezium,  and 
chipping  off  the  palmar  part  of  the  articular  surface.  The  rest 
of  the  metacarpal  slips  backward,  forming 
a  slight  prominence  on  the  dorsal  aspect  of 
the  joint.  The  pain  and  swelling  in  the 
region  of  the  fracture  often  prevent  crepitus 
being  elicited,  and  as  the  deformity  is  not 
at  once  evident  the  nature  of  the  injury  is 
liable  to  be  overlooked.  The  fracture  is 
^'Fmctie^o^-^BL^of  ^'^^^^'y  recognised  by  the  use  of  the  X-rays. 
Metacarpal  of  Thumb.  '^^  "^^7  occm  in  either  hand,  but  on  account 
of  the  greater  exjjosure  of  the  right  hand 
to  injury  it  is  commoner  on  that  side.  The  importance  of 
making  a  correct  diagnosis  lies  in  the  fact  that  imless  properly 
treated  this  injury  frequently  results  in  prolonged  impairment 
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of  fuuction,  full  abduction  and  fine  movements  requiring  close 
opposition  of  the  thumb  being  specially  interfered  with. 

The  treatment  consists  in  careful  reduction  of  the  fracture  by 
extension,  and  the  application  of  an  accurately  fitting  pad  over 
the  extremity  of  the  displaced  bone,  maintained  in  position  by  a 
light  angular  splint  (Fig.  131).  This  splint  is  first  fixed  to 
the  extended  and  abducted  thumb,  and  while  extension  is 
made  by  pushing  it  downwards  the  iipper  end  is  fixed  to  the 
wi'ist  (Fig.  132a).  The  apparatus  is  worn  for  four  weeks,  being 
carefully  readjusted  from  time  to  time  to  maintain  the  ex- 
tension. A  moulded 
poroplastic  splint 
applied  on  the  same 
principle  may  be 
employed  (Fig. 
132b).  Massage  and 
movement  should  be 
commenced  within 
a  -few  days  of  the 
injury. 

Fractures  of 
phalanges  usuallj' 
result  from  direct 
violence,  and  on  ac- 
count of  the  super- 
ficial position  of  the 
bones  are  often  com- 
pound, and  are  at- 
tended with  much 
bruising  of  soft 
parts.  Force  applied  to  the  distal  end  of  the  finger  also  may 
fracture  a  phalanx.  The  proximal  phalanges  are  broken  oftener 
than  the  others.  The  deformity  is  usually  angular,  with  the  apex 
towards  the  palm,  and  if  union  takes  place  in  this  position,  flexion 
and  grasping  are  interfered  with.  Unnatural  mo))ility  and  crepitus 
can  usually  be  recognised,  but,  on  account  of  the  swelling  and 
tenderne.ss,  diagnosis  is  sometimes  very  diflRcult.  Firm  union  takes 
place  in  two  or  three  weeks.  In  oblique  and  comminuted 
fractures  union  may  take  place  with  overlap[)ing,  producing  a 
fleformity  which  is  sometimes  troublesome  by  preventing  the 
wearing  of  a  glove  or  of  rings.  In  compound  fractures  non- 
union sometimes  occurs  and  causes  persistent  disability.  In 
doubtful  cases  radioscopy  renders  valuable  aid,  as  the  parts  are 
readily  seen  by  the  screen. 


A 

Fio.  132. — A.  Splint  applied  as  used  by  Bennett. 
B.  Poroplastic  Moulded  Splint  for  Bennett's 
Fracture. 
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Treatment. — The  contiguous  fingers  should  be  utilised  as 
lateral  splints,  while  a  long  palmar  splint  projecting  beyond  the 
fingers  is  employed  to  control  the  wrist-joint.  Early  movement 
and  massage  are  necessary  to  prevent  adhesions  of  tendons  and 
consequent  stiffness.  In  oblique  and  comminuted  fractures  it 
may  be  necessary  to  anaisthetise  the  patient  to  effect  reduction  ; 
and  in  some  cases  extension  a})pliecl  in  the  same  way  as  for 
fracture  of  a  metacai-pal  is  useful.  When  it  is  particulai-ly 
desirable  to  avoid  deformity  an  open  operation  may  be  advisable. 


Fig.  T33. — Tracing  of  Kadiogram  of  Fracture  of  Plialan.x  nnited. 


Dislocations. — Dislocations  of  the  metacarpo-plinlangeal  joint 
of  the  tliumb. — The  commonest  dislocation  at  thi.s  joint  is  a  hach- 
ward  displacement  of  the  proximal  ijhalanx,  which  may  be 
comjilete  or  incomplete.  Its  special  clinical  importance  lies  in 
the  fact  that  much  difliculty  is  often  experienced  in  effecting 
reduction. 

This  dislocation  is  usually  produced  by  extreme  dorsi-flexion 
of  the  thumb,  whereby  the  palmar  or  glenoid,  and  the  lateral 
ligaments  are  torn  from  their  metacarpal  attachments,  the 
phalanx  carrying  with  it  the  glenoid  ligament  and  sesamoid 
bones.  The  head  of  the  metacarpal  bone  2>i^sses  between  the 
two  heads  of  the  flexor  brevis  pollicis,  and  the  tendon  of  the  long 
flexor  slips  to  the  ulnar  .side.    The  phalanx  ])as,scs  on  to  the 


DISLOCATIONS  OF  THE  THUMB.  485 


dorsum  of  the  luetat'arpal,  whore  it  is  held  erect  by  the  tension 
of  the  abductor  and  adductor  muscles. 

The  attitude  of  the  thumb  is  characteristic  (Fig.  134).  The 
metacarpal  is  adducted,  its  head  form- 
ing a  marked  prominence  on  the  front 
of  the  thenar  eminence,  and  the 
2)halanges  are  displaced  bacliwards  anil 
more  or  less  flexed  upon  one  another. 

Many  explanations  of  the  difficulty 
so  often  experienced  in  reducing  this 
variety  of  dislocation  have  been  offered, 
but  the  consensus  of  opinion  now  seems 
to  be  that  it  is  due  to  the  interposition 
of  the  glenoid  ligament  and  the  sesamoid 
bones  between  the  phalanx  and  the 
metacarpal,  and  that  this  is  most  fre- 
quently the  result  of  ill-advised  efforts 
at  reduction.  In  some  cases  the  tension 
of  the  long  flexor  tendon  may  be  a 
factor,  but  the  "  button-holing "  by 
the  short  flexor  is  })robably  of  no  im- 
portance. 

Reduction  is  to  be  effected  by  flexing 
and  adducting  the  metacarpal  while  the  phalanx  is  hyperextended 
and  pushed  down  towards  the  joint  and  levered  over  the  head  of 
the  metacarpal. 

When  this  manipulation  fails,  the  glenoid  ligament  should  be 


Pic;.  1-34. —Backward  Dis- 
location of  Metacarpo-Phal- 
aimeal  Joint  of  Thumb. 


Kio.  135.— Reduction  of  Dislocation  of  Tliuuib  witli  aid  of  "  Indian  Puzzle." 


divided  longitudinally  through  a  puncture  made  with  a  tenotomy 
knife  on  the  dorsal  aspect  of  tlie  joint,  so  as  to  separate  the 
sesamoid  bones  and  permit  the  passage  of  the  head  between 
them.    An  o[)en  operation  is  seldom  necessary. 
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Dislocation  forivard  at  [this  joint  is  rai-e.  It  results  from 
forced  flexion  of  the  thumb  with  abduction,  tearing  the 
posterior  and  internal  lateral  ligaments.  The  deformity  is 
characteristic  :  the  rounded  head  of  the  metacarpal  projecting 
behind  the  level  of  the  joint,  while  the  base  of  the  phalanx  forms 
a  p»romineuce  among  the  muscles  of  the  thenar  eminence.  The 
phalanges  may  be  rotated  outward  or  inward. 

Reduction  is  easily  effected  by  making  traction  on  the 
phalanges  and  carrying  out  movements  of  flexion  and  extension. 
The  deformity,  however,  is  very  liable  to  be  reproduced  unless  a 
retentive  apparatus  is  securely  applied. 

Lateral  dislocations  of  the  thumb  are  very  rare. 

Dislocation  of  the  metacarpo-phalangtal  joint  of  the  fingers 
may  be  backward  or  forward.  They  are  less  common  than  those 
of  the  thumb,  but  present  the  same  general  characters.  In  the 
backward  variety  the  same  difiiculty  in  reduction  as  is  met  with 
in  the  corresponding  dislocation  of  the  thumb  sometimes  occurs, 
and  is  to  hQ  dealt  with  on  the  same  principles. 

Inter-'phalangeal  Dislocations. — The  middle  and  the  ungual 
phalanges  may  be  displaced  backwards,  forwards,  or  laterally. 
The  clinical  features  are  characteristic,  and  the  diagnosis,  as  well 
as  reduction,  is  easy.  These  dislocations  are  very  frequently 
compound. 

Persistent  flexion  of  the  terminal  phalanx  of  the  thumb  or 
fingers  (drop  or  mallet  finger)  may  result  from  violence  applied 
to  the  end  of  the  digit  ^when  in  the  extended  position — as,  for 
example,  in  attempting  to  catch  a  cricket  ball.  The  terminal 
phalanx  is  flexed  towards  the  palm,  and  the  patient  is  unable  to 
extend  it  voluntarily,  although  there  is  no  difiiculty  in  carrying 
out  passive  movements  at  the  joint.  This  condition  is  of  the 
nature  of  a  sprain,  and  is  usually  ascribed  to  stretching  or  tear- 
ing of  the  insertion  of  the  tendon  of  the  long  extensor.  The 
treatment  consists  in  applying  a  short  sjjlint  secured  by  a  few 
turns  of  adhesive  plaster  to  control  the  afi"ected  joint. 

Massage  and  movement  should  be  employed  daily  after  the 
first  week.  Tubby  has  successfully  shortened  the  stretched 
tendinous  expansion  by  an  open  oi^eration. 


CHAPTER  XXV. 


INJURIES  IN  THE  KEGION  UF  THE  PELVIS, 
HIP-JOINT,  AND  THIGH. 

Fractukes  ok  Pelvis:  FaricWcs  — Injuries  in  Kegion  of  Hij"  : 
Surgical  anatomy  ;  Fracture  of  head  of  femur  ;  Fractures  of  neck  of 
femur;  Fracture  below  lesser  trochanter — Dislocations  of  Hip: 
Faricties—Si>va,ins — Contusions — Fractures  of  Shaft  of  Femur. 

Fracture  of  the  Pelvis. 

For  descriptive  as  well  as  for  practical  purposes  it  is  useful  to 
divide  fractures  of  the  pelvis  into  those  which  implicate  the 
pelvic  girdle  as  a  whole,  and  those  confined  to  individual  bones.  ' 

In  all,  the  prognosis  depends  upon  the  severity  of  the  visceral 
lesions  which  so  frequently  complicate  these  injuries,  rather 
than  upon  the  fractures  themselves. 

Fractures  implicating  the  pelvic  girdle  as  a  whole  usually 
result  from  severe  crushing  forms  of  violence,  such  as  the  fall 
of  a  ina.ss  of  coal  or  a  pile  of  timber,  or  the  passage  of  a  heavy 
wheel  over  the  pelvis.  The  force  may  act  in  the  transverse 
tliameter  of  the  pelvis,  or  in  its  antero-posterior  diameter.  The 
pelvic  viscera  may  be  lacerated  by  the  tearing  asunder  of  the 
bones,  or  perforated  by  sharp  fragments. 

As  a  rule,  more  than  one  part  of  the  pelvis  is  broken,  the 
situation  of  the  lesions  and  the  clinical  features  varying  in 
ditterent  cases. 

HeiMvation  of  tlie  pubic  symphysis  may  result  from  external 
violence,  from  forcible  abduction  of  the  thighs,  or  it  may  happen 
during  child-birth.  In  some  cases  there  is  no  permanent  dis- 
[jlacement,  the  only  evidence  of  the  injury  being  localised  pain 
in  the  region  of  the  symphysis  on  making  pressure  over  any 
part  of  the  pelvis.  In  others  the  two  pubic  bones  overlap  one 
another,  in  which  case  the  membranous  portion  of  the  urethra, 
or  the  l)ladder  wall,  is  very  liable  to  be  torn.    The  displaced 
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bones  may  be  palpated  through  the  .skin,  ov  l^y  vaginal  or  rectal 
examination. 

The  pubic  2Mrtion  of  the  pelvic  ring  i.s  the  most  common 
seat  of  fracture.  The  bone  gives  way  at  its  weakest  jioints — 
namely,  through  the  horizontal  I'anuis  of  the  jiuljes  just  in  front 
of  the  pectineal  eminence,  and  at  the  lower  part  of  the  descending 
ramus  (Fig.  136).  The  intervening  fragment  of  bone  is  isolated, 
and  may  be  displaced.  These  fractures  are  frequently  bilateral, 
and  are  often  associated  with  separation  of  the  opposite  sacro- 
iliac joint,  with  longitudinal 
fracture  of  the  sacrum  (Fig. 
138),  or  with  other  fractures 
of  the  pelvic  bones. 

Injuries  of  the  membranous 
urethra  and  bladder  are  fre- 
quent accompaniments  of  these 
fractures.  Blood  may  escajje 
from  the  meatus,  pure  or  mixed 
with  urine ;  or  blood  and  urine 
may  be  extravasated  into  the 
cellular  tissue  of  the  pelvis  or 
perineum.  Less  commonly  the 
rectum,  vagina,  or  iliac  blood- 
vessels are  damaged. 

Localised  tenderness  at  the 
seat  of  fracture,  and  pain  re- 
ferred to  that  point  on  pressing 
together  or  separating  the  iliac 
crests,  and  mobility  of  the  frag- 
inents  with  crepitus,  are  usually 
present.  The  fragments  may 
sometimes  be  felt  on  rectal  or  vaginal  examination.  As  in 
all  cases  of  pelvic  fracture,  shock  is  a  i)rominent  feature. 

The  lateral  and  jJosterior  as2m-ts  of  the  pelvic  ring  may  be 
implicated  either  in  association  with  pubic  fractures  or  inde- 
pendently. Thus  a  fracture  of  the  iliac  bone  may  run  into  the 
great  sciatic  notch ;  or  a  vei'tical  fracture  of  the  sacrum  or 
separation  of  the  sacro-iliac  joint  may  break  the  contiiuiity  of 
the  pelvic  brim.  In  rare  cases  these  injuries  are  accompanied 
by  damage  to  the  intestines,  the  rectum,  the  sacral  nerves,  or 
the  iliac  blood-vessels. 

Treatment. — In  all  fractures  of  the  j)elvis  it  is  of  importance 
that  the  patient  be  moved  and  handled  with  the  greatest  possible 
care,  lest  fragments  become  displaced  and  injure  the  viscera. 


Fia.  136. — Fracture  of  Pelvis  througli 
Horizoutal  mid  Desceuding  Rami  of 
Pubes. 


FUACTUllE  OF  THE  PELVLS. 


4S9 


He  .sh(.iulcl  be  put  to  bed  on  a  tinn  mattress.  Some  surgeons 
prefer  a  mattress  made  in  three  pieces,  for  convenience  in  using 
the  bed-pan  and  for  the  i)revention  of  bed-sores,  but  we  have 
never  found  this  to  be  of  any  service  in  practice. 

Before  the  treatment  of  the  fracture  is  commenced  the  surgeon 
must  satisfy  himself,  by  the  use  of  the  catheter  and  by  other 
means,  that  the  urethra  and  bladder  are  intact.  Should  these 
or  any  other  of  the  pelvic  viscera  be  damaged,  these  injuries 
must  receive  the  first  attention. 

The  treatment  of  the  fracture  itself  consists  in  adjusting  the 
fragments,  as  far  as  possible  by  manipulation,  applying  a  firm 
binder  or  many-tailed  bandage  round  the  pelvis,  and  fixing  the 
knees  together  by  a  baudage. 


Fig.  137.— Many-tailed  Bandage  and  Binder  for  Fractiire''of  Pelvis. 


In  some  cases  extension  may  be  applied  to  both  legs,  with 
the  limbs  abducted  and  fixed  by  sand-bags. 

(Jomi)ound  fractures  being  commonly  associated  with  extra- 
va.sation  of  urine  are  liable  to  septic  complications.  Loose 
fragments  should  l)e  removed,  as  they  are  very  ])rone  to  undergo 
necrosis. 

Tlie  patient  is  confined  to  bed  for  six  or  eight  weeks,  and  it 
may  be  several  weeks  more  before  he  is  able  to  resume  active 
enijiloyinent. 

'IMie  pelvic  girdle  may  be  fractured  by  force  transmitted 
through  the  femur,  from  a  fall  on  the  feet,  the  knees,  or  the 
great  trochantei-.  The  acetafnihum  may  merely  be  fissured,  or 
the  liead  of  the  fenmr  may  l)e  forcibly  driven  tlu'ough  its  flooi' 
into  the  pelvic  cavity,  either  by  fracturing  the  bone,  or,  in  young 
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subjects,  by  bursting  asunder  the  epiphysial  junction  of  the 
constituent  bones.  When  the  femoral  head  penetrates  into  the 
pelvis  the  condition  simulates  a  fracture  of  the  neck  of  the 
femur,  but  the  trochanteric  region  is  more  depressed,  and  the 
displaced  head  may  be  recognised  on  rectal  or  vaginal  examina- 
tion. The  limb  is  shortened,  the  movements  of  the  joint  much 
restricted  and  painful,  but  crepitus  is  not  always  to  be  detected. 

When  the  head  penetrates  the  acetabulum,  reduction  should 
be  attempted  by  traction  and  manipulation.  After  reduction 
the  limb  is  fixed  in  a  long  splint  with  extension  as  for  fracture 
of  the  neck  of  the  femur.  Reduction  is  often  very  difficult,  and 
sometimes  impossible. 

Fractures  of  Individual  Bones  of  the  Pelvis. — limm. — The 
expanded  portion  of  the  iliac  bone  is  often  broken  by  direct 
violence,  the  detached  fragments  varying  greatly  in  size  and 
position.  In  young  persons  the  anterior  siq^erio)-  spi7ie  has  been 
torn  off  and  displaced  downwards  by  powerful  contraction  of 
the  sartorius  muscle ;  and  the  anterior  inferior  spine  by  strong 
traction  on  the  A-shaped  ligament. 

The  whole  or  part  of  the  crest  may  be  separated  by  similar 
forms  of  violence. 

When  the  fracture  implicates  the  ala  of  the  bone  it  usually 
starts  at  the  triangular  pi'ominence  near  the  middle  of  the  crest, 
and  runs  backwards  or  forwards,  passing  for  a  variable  distance 
into  the  iliac  fossa.  The  displaced  fragment  may  sometimes  be 
palpated  and  made  to  move  when  the  muscles  attached  to  it  are 
relaxed  by  bending  the  body  forward  and  towards  the  affected 
side  and  flexing  the  thighs.  Pain  and  crepitus  may  be  elicited 
at  the  same  time. 

These  fractures  are  treated  by  applying  a  firm  binder,  and  by 
placing  the  patient  in  such  a  position  as  will  relax  the  muscles 
attached  to  the  displaced  fragment — in  the  case  of  the  iliac 
spines  by  Hexing  the  thigh  upon  the  pelvis,  and  in  the  case  of 
the  crest  or  ala  by  raising  the  shoulders.  Union  takes  place  in 
three  or  four  weeks. 

Fracture  of  the  ischium  alone  is  very  rare.  It  results  from  a 
fall  on  the  buttocks,  the  entire  bone  or  only  the  tuberosity  being 
broken.  There  is  little  or  no  displacement,  and  the  diagnosis  is 
nrade  by  external  manipulation  and  examination  through  the 
rectum  or  vagina. 

In  addition  to  the  fracture  of  the  Hoor  of  the  acetabulum 
already  referred  to,  it  is  necessary  to  mention  a  fracture  of  the 
upper  and  bade  part  of  the  rim  of  that  cavity  which  may 
accompany  dorsal  dislocation  of  the  hip.    Its  clinical  importance 
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lies  in  the  fact  that  crepitus  may  be  present  in  addition  to  the 
symptoms  of  dislocation,  and  that  the  displacement  is  easily 
repi'oduced  after  reduction.  This  injury  is  liable  to  be  mistaken 
for  a  fracture  of  the  neck  of  the  femur,  but  the  flexion  and 
internal  rotation  of  the  hip  should  prevent  error.  The  treatment 
is  the  same  as  for  fracture  of  the  neck  of  the  femur. 

A  longitudinal  fracture  of  the  sacrum  may  occur  and  im- 
plicate the  posterior  part  of  the  pelvic  ring,  as  has  already  be.en 
mentioned.  In  rare  cases  the  lower  half  of  the  bone  is  broken 
transversely  from  a  fall  or  blow,  and  the  lower  part  is  bent 
forward  so  that  it  projects  into  the  pelvis  and  may  jjress  upon  or 
tear  the  rectum.  The  sacral 
nerves  also  may  be  damaged 
causing  partial  jjaralysis 
of  the  lower  limbs,  bladder, 
or  rectum.  These  fractures 
are  frequently  comminuted 
and  compound,  and  the  soft 
[larts  may  be  so  severely 
bruised  and  lacerated  that 
sloughing  follows.  On 
rectal  examination  the  lower 
segment  of  the  bone  may 
be  felt,  and  on  manipulating 
it  pain  and  crepitus  may  be 
elicited. 

Fracture  of  the  coccyx  is 
due  to  a  direct  blow,  or  it 
may  occur  during  parturi- 
tion. As  a  result  of  this 
injury  the  i)atient  may  have  severe  pain  on  sitting  or  walking — 
coccygodynid.  The  loose  fragment  can  usually  be  recognised  by 
rectal  examination.  An  attempt  should  be  made  to  replace  the 
lower  fragment.  The  patient  is  kept  in  bed  with  a  firm  binder 
apiilied.  If  the  lower  fragment  is  united  at  an  angle  so  as  to 
cause  2)res.sure  on  the  rectum,  it  may  be  necessary  to  excise  it. 


Fio.  138. — Lougitudiual  Fracture  of 
Sacrum  from  same  Patient  as  Fig.  136. 


Injurikh  in  the  Region  of  the  Hip, 


We  have  here  to  consider  the  various  fractures  of  the  upper 
end  of  the  femur ;  dislocations  and  sprains  of  the  hip-joint ;  and 
contusions  of  the  hip. 

Surgical  Anatomy.  -The  .stvongtli  of  tlie  liip-joiut  depends  primarily 
oil  its  osseous  elements — the  rounded  head  of  the  femur  lilliuy  the  deep 
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Fig.  139.— Nekton's  Line. 


socket  of  tlic  acetabulum,  to  the  bottom  ol'wbicli  it  is  attached  tbrougli 
tlie  medium  ot  the  ligaiiicntum  tores.  Tlie  edge  ol'  the  acetabulum  is 
specially  strong  above  and  behind,  while  tliero  is  a  gap  in  its  lower 
margin,  bridged  over  by  the  cotyloid  ligament. 

In  relation  to  fractures  of  the  u]iper  end  of  the  femur  it  is  to  be  borne 
in  mind  that  the  antero-posterior  diameter  of  the  neck  is  less  than  that 

of  the  shaft,  and  that 
as  a  considerable  por- 
tion of  the  great  tro- 
chanter lies  behind  the 
junction  of  the  neck 
with  the  shaft,  this 
prominence  takes  little 
or  no  part  in  bearing 
any  strain  put  upon 
the  upper  end  of  the 
bone.  The  head  and 
neck  of  the  femur  are 
nourished  by  the  thick, 
vascular  periosteum, 
and  through  certain  strong  fibrous  bauds  reflected  from  the  attachment 
of  the  capsule — the  cervical  ligaments  of  Stanley.  These  ligaments  play 
an  important  part  in  determining  union  in  fractures  of  the  neck  of  the 
femur.  It  is  commonly  alleged  that  an  alteration  in  the  angle  of  the 
femoral  ueck  takes  place  with  advancing  years.  Whether  this  be  true 
or  not,  it  is  now  generally  recognised  that  it  is  of  no  importance  in 
relation  to  fractures  in  this  region. 

The  capsular  ligament  of  the  hip  is  of  exceptional  strength.  It  is 
attached  above  to  the  en- 
tire circumference  of  the 
acetabulum,  and  below  to 
the  neck  of  the  femur  in 
such  a  way  that  while  the 
whole  of  the  anterior  and 
inferior  aspects  of  the  neck 
lie  within  its  attachment, 
only  the  inner  half  of  the 
posterior  and  superior 
aspects  is  intracapsular. 
The  caj)sule  is  augmented 
by  several  accessory  bands, 
tlie  most  imjjortant  of 
which  is  the  ilio-fcinonil 
or  \-shapcd  ligament  of 
Bigelow,  which  passes 
from  the  anterior  inferior  iliac  spine  to  the  anterior  inter-troclianteric 
line,  its  fasciculi  being  specially  tliick  towards  the  upper  and  lower 
ends  of  this  ridge.  The  inner  limb  of  this  ligament  limits  extension 
of  the  thigh,  while  the  outer  limits  eversiou  and  adduction.  The 
weakest  part  of  the  ca])sular  liga,ment  lies  o]ii)osite  tlie  lower  and  back 
part  of  the  joint. 

The  hip-joint  is  surrounded  by  muscles  which  contribute  to  its  strength, 
the  most  important  from  the  surgical  point  of  view  being  the  obturator 
internus,  which  plays  an  important  jiart  in  certain  dislocations,  and  the 
ilio- psoas,  wiiich  inlluences  tlio  deformity  in  various  lesions  in  this  region. 


Fig.  140. — Bryant's  Lines. 
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Except  ill  very  thin  subjects  the  constituent  elements  of  the  liip-joint 
cannot  be  pali);ited  through  the  skin.  A  line  drawn  vertically  downwards 
from  the  middle  of  Poupart's  ligament  passes  over  the  centre  of  the  joint, 
which,  in  adults,  lies  on  the  same  level  as  the  tip  of  the  great  trochanter, 
lu  children  it  is  somewiiat  higher. 

For  purposes  of  clinical  diagnosis  it  is  necessary  to  locate  certain  bony 
prominences,  the  most  imiiortant  of  which  are  : — (1)  The  anterior  siqjeriur 
iliac  sjunc,  which  is  most  readily  recognised  by  running  the  fingers  along 
Poupart's  ligament  from  within  outwanls.  (2)  The  ischial  tuberosity, 
which  in  the  extended  position  of  the  limb  is  overlapped  by  the  lower 
margin  of  the  gluteus  maxinuis  muscle,  and  is  therefore  not  easily 
located  with  precision.  By  ])ressing  from  below  upwards  in  the  gluteal 
fold  the  smooth,  rounded  prominence  can  usually  be  detected.  (3)  The 
quadrilateral  great  trochanter  is  readily  recognised  on  the  outer  aspect  of 
the  hip.  Its  highest  point  or  li^)  can  best  be  felt  by  pressing  over  the 
gluteal  muscles  from  above  downwards. 

Clinical  Tests. — If  a  line  be  drawn  from  the  anterior  superior  iliac 
spine  to  the  most  prominent  part  of  the  ischial  tuberosity,  it  just  touches 
the  tijj  of  the  great  trochanter.    This  is  known  as  N6laton's  line  (Fig.  1.39). 

Bryant's  lest  is  applied  with  the  patient  lying  on  his  back,  and 
consists  in  dropping  a  perpendicular  AB  from  the  anterior  superior 
iliac  spine,  and  drawing  a  line  CD  from  the  tip  of  the  great  trochanter 
to  intersect  the  perpendicular  at  right  angles.  This  is  done  on  both  sides 
of  the  body,  and  the  length  of  the  lines  CD  compared.  Shortening  on 
one  side  indicates  an  upward  disiilaccment  of  the  trochanter,  lengthening 
its  downward  displacement.  Tlie  third  side  AC  of  the  triangle  indicates 
the  distance  between  the  anterior  spine  and  the  tip  of  the  trochanter. 

C'hiene's  test,  which  is  simpler  than  either  of  these,  consists  in  apply- 
ing a  strip  of  lead  or  tape  across  the  front  of  the  body  at  the  level  of  the 
anterior  superior  iliac  spines,  and  another  touching  the  tips  of  the  two 
trochanters.  Any  want  of  parallelism  in  these  lines  indicates  a  change 
in  the  position  of  one  or  other  trochanter. 


Fractures  of  the  Upper  End  of  the  Femur. 

It  will  be  convenient  here  to  study  the  various  fractures  of 
the  femur  in  the  vicinity  of  the  hip  which  are  liable  to  be  con- 
fused in  diagnosis  with  one  another  and  with  dislocations. 
These  include  fractures  of  the  head,  the  neck,  the  trochanters, 
and  the  shaft  just  below  tlic  trociianters. 

Fracture  of  the  head  of  the  femur  is  exceedingly  rare.  It  is 
usually  a  complication  of  l)ackward  dislocation  of  the  hip. 
There  is  splitting  of  the  articular  surface  by  impact  against  the 
edge  of  the  acetabulum,  analogous  to  the  indentation  fracture  of 
the  head  of  the  humerus,  which  may  accompany  dislocation  of 
the  shoulder. 

la  a  few  cases  the  iijijwr  epiphyms  has  been  separated. 


494  INJURIES  OF  PELVIS,  HIP-JOINT,  AND  THIGH. 


Fractuees  of  the  Neck. 


It  has  long  been  customary  to  divide  fractures  of  the  neck  of 
the  femur  into  two  groups — "intra-"  and  " extra-cai:).sular  "  ;  but 
inasmuch  as  in  a  considerable  proportion  of  cases  the  line  of 
fracture  falls  partly  within  and  partly  Avithout  the  capsule,  this 
classification  is  wanting  in  accuracy.  It  is  more  correct  to 
divide  these  fractures  into  (1)  those  occurring  through  the 
narrow  part  of  the  neck,  which  are  nearly  always  purely  intra- 
capsular ;  and  (2)  those  occurring  through  the  base  of  the  neck, 
in  which  the  line  of  fracture  lies  inside  the  cajisule  in  front,  but 
outside  of  it  behind. 

It  is  of  considerable  clinical  importance  to  distinguish 
between  fractures  in  these  two  positions.    The  first  group  occurs 


Pig.  141.— Fracture  tkrough  Narrow  Part  of  Neck  ^^'^1^  eutu'ely 

of  Femur.    On  surface  view  and  on  section,  prevent  union.  The 
Tlie  neck  of  the  bone  has  undergone  absorption,   second   group  usu- 
ally occurs  in  robust 

adults,  and  results  from  severe  forms  of  violence  applied  directly 
to  the  trochanter.  In  this  group  firm  osseous  union  usually 
takes  place. 

Fracture  of  the  Narrow  Part  of  the  Neck  or  Intra- 
capsular Fracture. — It  was  formerly  believed  that  this  f)-acture 
was  exceedingly  rare  in  children,  but  by  the  use  of  the  X-rays  and 
from  the  study  of  the  condition  known  as  coxa  vara,  it  has  been 
shown  that  it  occurs  with  considerable  frequency.  In  children 
the  fracture  is  of  the  green  stick  variety,  and  the  patient  is  often 
able  to  use  the  limb  within  a  few  days  of  the  injur}-. 

This  injury,  however,  is  most  frequently  met  witli  in  elderly 
persons,  especially  in  women,  and  is  usually  jjroduced  by  com- 
paratively slight  forms  of  indirect  violence — such,  for  example,  as 
result  from  the  foot  catching  on  the  edge  of  a  carpet,  a  stumble 
in  walking,  or  missing  a  step  in  going  down  stairs. 


almost  exclusively 
in  old  persons  from 
slight  forms  of  in- 
direct violence,  and 
is  very  liable,  on  ac- 
count of  the  feeble 
vascular  supjily  to 
the  upper  fragment, 
to  be  followed  by 
absorption  of  the 
neck,  which  delays 
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The  line  of  fracture,  which  is  usually  transverse  but  may  be 
oblique  or  irregular,  lies,  as  a  rule,  entirely  within  the  capsule. 
The  outer  fragment,  which  includes  the  base  of  the  neck,  the 
trochanters,  and  the  shaft,  is  usually  displaced  upward  and  rotated 
outward.  Not  infrequently  the  periosteum  remains  intact  at 
some  point,  and  the  cervical  ligaments  are  untorn — a  condition 
which  tends  to  prevent  displacement  and  to  favour  union. 

Impaction  is  less  common  than  in  fracture  through  the  base 
of  tlie  neck,  and  it  usually  results  from  the  patient  falling  on  the 
outer  aspect  of  the  trochanter,  the  outer  fragment  penetrating 
the  inner.  The  posterior  part  of  the  neck  is  more  comminuted 
than  the  anterior.  All  the  symptoms  of  fracture  are  obscured, 
and  it  is  often  very  difficult  at  first  to  diagnose  the  condition 
from  a  bruise.  In  old  people  such  impaction  should  not  1  c 
undone,  as  it  favours  union 


Fi(i.  142. — Fracture  of  Neck  of  Right,  Femur,  showing  shortening, 
abduction,  eversion,  and  flexion  of  limb. 


Clinical  Features. — The  violence  being  as  a  rule  indirect, 
there  is  at  first  little  or  no  discoloration  in  the  vicinity  of  the 
fracture,  but  it  may  appear  a  few  days  later.  The  limb  is 
generally  at  once  rendered  useless,  and  the  patient  lies  helpless, 
although  in  some  cases,  especially  in  impacted  fractures,  he  may 
have  been  able  to  walk  some  distance  after  the  accident. 

There  is  great  pain  and  tenderness  in  the  region  of  the  hip 
on  making  the  slightest  movement  ;  and  a  specially  tender  spot 
may  sometimes  be  localised,  indicating  the  seat  of  fracture. 

On  placing  the  pelvis  as  square  as  i)Ossible,  and  comparing 
the  measurements  of  the  limbs  from  the  anterior  superior 
spine  to  the  external  malleolus,  shortening  of  the  injured  limb 
to  the  extent  of  from  one  to  tliree  inches  may  be  found.  On 
applying  N61aton's,  Bryant's,  or  Chiene's  tests,  the  tip  of  the 
great  trochanter  will  be  found  elevated.  It  is  also  further  back 
and  less  prominent  than  normal.    Very  often  the  shortcni)ig  in 
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intra-capsular  fracture  does  not  become  apparent  till  a  day  or 
two  after  the  accident.  In  impacted  fracture  it  may  Ije  very 
slight. 

The  whole  limb  is  usually  everted  to  a  greater  or  less  degi-ee, 
and  is  slightly  abducted.  The  ilio-tiliial  band  of  the  fascia 
lata  is  relaxed. 

The  symptoms  arc  so  variable,  and  often  so  slight,  that  it 
may  be  exceedingly  difficult,  if  not  impossible,  to  make  a  positive 
diagnosis  immediately  after  the  accident.  In  all  cases  of 
uncertainty  the  patient  should  be  put  to  bed,  and  treated  as  for 
a  fracture.  In  the  course  of  a  few  days,  when  the  swelling  has 
subsided  and  the  pain  abated,  a  further  examination  may  be 
made,  and  the  subsequent  treatment  determined  by  the  result. 

Crepitus  is  not  a  constant  sign,  and  should  not  be  diligently 
sought  for,  as  the  necessary  manipulations  are  liable  to  disengage 
the  fragments  and  to  increase  the  deformity.  For  the  same 
reason  rotatory  movements  are  to  be  avoided.  It  is  often  stated 
that  when  the  neck  of  the  femur  is  broken  the  trochanter  may 
be  recognised  to  rotate  through  the  arc  of  a  smaller  circle  than 
under  normal  conditions.  Theoretically  this  may  be  true,  but  the 
difference  is  so  slight  as  to  render  the  sign  of  little  clinical  value. 

In  examining  an  old  person  who  has  sustained  an  injur)'  in 
the  region  of  the  hip,  it  should  be  borne  in  mind  that  the  limb 
may  be  shortened  and  everted  as  a  result  of  arthritis  deformans, 
and  that  the  appearances  may  suggest  the  presence  of  a  fracture. 
Under  these  conditions,  however,  the  ilio-tibial  band  of  the 
fascia  lata  is  not  relaxed  as  it  is  in  the  case  of  a  fracture 
attended  with  shortening  and  eversion. 

Prognosis. — A  fracture  of  the  neck  of  the  femur  in  an  old 
person  is  always  attended  with  considerable  risk  to  life,  a  large 
proportion  of  the  patients  dying  within  a  few  weeks  or  months 
of  the  accident  from  causes  directly  associated  with  it.  In  some 
cases  the  mental  and  physical  shock  so  far  diminishes  the 
vitality  of  the  patient  that  death  ensues  ^^'ithin  a  few  days.  It 
is  possible  that  fat  embolism  may  account  for  death  in  some  of 
the  rapidly  fatal  cases.  In  others  the  continued  dorsal  position 
induces  hypostatic  congestion  of  the  lungs  which  proves  fatal ; 
or,  owing  to  the  difficulties  of  nursing,  bed-sores  may  form,  and 
death  result  from  septic  absorption.  Frequently  the  prolonged 
confinempnt  to  bed,  the  contiiuious  pain,  and  the  natural 
impairment  of  appetite  wear  out  the  patient's  strength.  In 
many  cases  the  patient  becomes  peevish,  irritable,  or  mentally 
weak. 

Osseous  union  is  the  exception  in  intra-capf?ular  fracture, 
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especially  when  the  periosteum  and  cervical  ligaments  have  been 
completely  torn.  In  sub-periosteal  and  in  impacted  fractiires  it 
sometimes  occurs.  As  a  rule,  however,  the  neck  of  the  femur 
becomes  absorbed  and  disappears,  the  head  of  the  bone  comes  to 
lie  in  contact  with  the  base  of  the  trochanter,  and  a  false  joint 
forms.  In  a  few  cases  chronic  changes  of  the  nature  of  arthritis 
deformans  occur  in  and  around  such  false  joints.  There  is 
reason  to  doubt  the  statement  that  absorption  of  the  neck 
follows  a  simple  contusion  of  the  bone  without  fracture. 

Fracture  through  the  Base  of  the  Neck. — This  fracture  is 


usually  profluced  by  severe  violence  inflicted  dii'ectly  over  the 
great  trochanter,  although  it  is  occasionally  due  to  falls  on  the 
feet  or  knees.  It  has  been  attributed  to  muscular  action  alone. 
In  these  latter  cases  traction  on  the  ligaments  is  ]irobabIy  an 
important  factor. 

Although  often  spoken  of  as  "  extra-capsular,"  the  line  of 
fracture  is  generally  partly  within  and  partly  without  the 
capsule,  on  account  of  the  disposition  of  the  capsular  ligament 
already  described.  It  usually  lies  close  to  the  junction  of  the 
neck  with  the  shaft.  In  the  great  majority  of  cases  this 
fracture  of  the  neck  is  accompanied  by  breaking  of  one  or  both 
trochanters.  This  is  due  to  the  inner  fragment  being  driven  as 
a  wedge  into  the  outer,  splitting  u])  the  trochanters.    When  the 

vor,.  I — 32 


Fin.  143. — Fracture  through 
Base  of  Neck  of  Femur  with 
Impaction  into  the  Tro- 
chanters. 


Fro.  144. — Non-Impacted  Frac- 
ture through  Base  of  Neck  of 
Femur  with  splitting  of  Tro- 
chanters. 
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fragments  remain  interlocked,  the  fracture  is  of  the  impacted 
variety ;  otherwise  it  is  spoken  of  as  no7i-impacted. 

Clinical  Features. — Although  this  fracture  is  most  commonly 
met  with  in  strong  adults,  it  may  also  occur  in  the  aged. 

jThe  outer  aspect  of  the  hip  shows  marks  of  bruising,  and 
there  is  always  severe  pain  and  a  considerable  degree  of  shock. 
There  is  generally  marked  eversion  of  the  limb,  with  shortening, 
which,  in  most  cases,  is  evident  immediately  after  the  accident, 
and  is  due  to  the  lower  fragment  being  drawn  up  by  the  muscles 
inserted  into  the  great  trochanter  and  upper  end  of  the  shaft. 
In  some  cases  the  shortening  does  not  appear  for  some  time  after 
the  injury. 

On  applying  the  various  tests  the  great  trochanter  is  found 
displaced  upwards,  and  there  is  a  marked  antero- posterior 
broadening  of  the  trochanteric  region  of  the  hip,  especially  in 
the  impacted  form  of  fracture,  and  the  ilio-tibial  band  is  relaxed. 
On  pressing  the  fingers  into  the  outer  part  of  Scarpa's  triangle, 
a  bony  mass  consisting  of  the  broken  fragments  may  be  felt,  and 
is  tender  on  pressure. 

In  non-impacted  cases  unnatural  mobility  with  crepitus  may 
be  elicited.  Impaction,  by  masking  the  symptoms,  adds  materially 
to  the  difficulty  of  diagnosis. 

Prognosis. — The  risks  to  life  in  the  aged  are  similar  to  those 
of  intra-capsular  fracture.  In  youths  and  healthy  adults  the 
chief  danger  lies  in  shortening  of  the  limb,  resulting  in  impaired 
usefulness.    In  children  it  may  give  rise  to  coxa  vara. 

Bony  union  is  the  rule,  as  the  vascularity  of  the  fragments  is 
but  little  interfered  with.  There  is  always,  however,  considerable 
thickening  due  to  displaced  fragments  and  callus  in  the  region 
of  the  trochanter,  and  in  unsuccessfully  treated  cases  there  is  a 
varying  degree  of  shortening  and  eversion  of  the  limb.  In  cases 
where  the  outer  fragment  lies  in  front  of  the  inner  there  is 
permanent  inversion. 

Fracture  of  the  p-eat  trochanter  may  occur  from  direct 
violence.  When  fractured  alone,  the  trochanter  is  displaced  by 
the  gluteal  muscles,  causing  broadening  of  the  outer  aspect  of  the 
hip.  In  young  persons  the  epiphysis  of  the  great  trochanter 
may  be  separated,  but  this  is  very  rare.  These  injuries  arc 
treated  on  the  same  lines  as  fractures  of  the  neck. 

Treatment. — In  treating  a  fracture  of  the  neck  of  the  femur 
it  is  necessary  to  consider  the  age  and  general  condition  of  the 
patient ;  whether  the  fracture  is  impacted  or  not ;  and  the  site 
of  the  fracture — whether  in  the  narrow  part  of  the  neck  or  at  its 
base.    "  The  first  indication  is  to  save  life,  the  second  to  get 
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union,  and  the  third  to  correct  or  diminish  displacements " 
(Stimson). 

In  old  and  debilitated  patients  prolonged  confinement  to  bed 
in  the  dorsal  attitude  is  liable  to  endanger  life  by  favouring 
hypostatic  congestion  of  the  lungs  and  the  formation  of  bed- 
sores. As  bony  or  even  firm  fibrous  union  seldom  takes  place 
in  these  patients,  especially  when  the  fracture  is  through  the 
narrow  part  of  the  neck,  it  is  generally  advisable  to  get  them 
out  of  bed  as  speedily  as  possible.  For  the  first  few  days  the 
patient  may  be  kept  on  his  back,  the  limb  being  steadied  by 
sand-bags  ;  but  on  the  first  sign  of  respiratory  or  cardiac  trouble 
he  should  be  propped  up  in  bed,  and  as  soon  as  possible  lifted 


into  a  chair.  The  leg  may  be  fixed  in  a  Thomas'  hip  splint,  a 
leather  case,  or  by  a  plaster-of-Paris  spica  applied  to  the  hip, 
while  he  gets  about  on  crutches  or  in  a  bath-chair.  In  all  such 
cases  care  .should  be  taken  to  avoid  undoing  impaction. 

In  robust  patients,  on  the  other  hand,  there  is  no  danger 
from  prolonged  immobilisation  in  bed,  and  as  union  without 
fleformity  can  be  attained  in  no  other  way  this  is  always  ad- 
visable. When  the  shortening  and  eversion  are  excessive  they 
should  be  completely  corrected  under  aniesthesia  before  the 
I'etentive  apparatus  is  applied,  any  impactioii  which  exists  being 
undone.  When  the  deformity  resulting  from  impaction  is  slight, 
however,  it  is  l)est  to  leave  it,  as  it  facilitates  speedy  and  firm 
union. 

Shortening!  is  best  counteracted  by  e.rfensinn  with  weigh f. 
and  pulley.     Strips  of  strong  adhesive  plaster  are  applied 
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to  each  side  of  the  limb,  reaching  well  above  the  middle  of  the 
thigh.  To  the  lower  ends  of  these  are  attached  broad  tapes,  to 
which  a  .stirrup  is  buckled,  and  through  it  traction  is  made  by 
means  of  a  cord  passing  over  a  pulley,  the  weight  varying  with 
the  requirements  of  the  case.  In  a  moderately  muscular  adult 
a  weight  of  from  six  to  eight  pounds  should  be  applied  at  first, 
and  increased  or  diminished  as  required.  The  correct  weight  to 
employ  is  that  which  maintains  the  length  of  the  'limb  at  its 

normal.  In  some  cases 
it  may  be  necessary  to 
u.se  as  much  as  fifteen 
or  twenty  pounds. 

The  joints  above  and 
l^elow  the  fracture  are 
controlled  by  means  of 
Lisfon's  long  splint, 
which  extends  from  the 
axilla  to  two  or  three 
inches  beyond  the  foot. 
The  part  of  the  splint 
which  lies  in  contact 
with  the  lower  extremity 
is  enclosed  in  a  sheet 
which  envelops  the  limb, 
while  the  upper  part  is 
fixed  to  the  thorax  by 
means  of  a  broad  roller 
bandage.  Rotation  of 
the  limb  is  prevented  by 
fixing  the  lower  end  of 
the  splint  in  a  foot 
rest.  It  is  often  an 
Fio.  U6.— Long  Splint  with  Extension  Pla,sters  advantage  to  apply  a 
applied  for  Fi-actnre  of  Neck  of  Femur.        long  splint  to  the  sound 

leg  in  addition,  and  to 
connect  the  two  splints  by  a  cros.s-bar  below. 

Ilodgen's  splint  (Fig.  loO)  may  also  be  emploj'ed  in  the  treat- 
ment of  these  fractures. 

When  these  methods  are  not  available,  or  when  the  patient  has 
to  be  transported,  extension  may  be  obtained  by  means  of  a 
perineal  hand  attached  to  Liston's  long  spilint  (Fig.  147).  The 
patient's  foot,  carefully  padded,  is  fixed  to  the  lower  end  of  the 
splint  by  means  of  a  bandage  or  triangular  handkerchief.  By 
pushing  the  splint  down  traction  is  made  upon  the  limb,  and 
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this  is  maintained  by  means  of  a  padded  triangular  bandage 
passed  through  the  perineum  and  fixed  to  the  upper  end  of  the 
splint.  This  method  is  less  efficient  and  more  uncomfortable 
than  that  by  weight  and  pulley. 

Eversiou  may  be  corrected  by  saud-bags  placed  alongside  the 
limb;  or  by  means  of  a  piece  of  wood  fixed  to  the  back  of  the 
knee  at  right  angles  to  the  axis  of  the  limb  by  a  few  turns  of 
plaster-of-Paris  bandage.    It  is  important  also  to  keep  the  bed- 
clothes clear  of  the  foot  by  means 
of  a  cage. 

The  retentive  apparatus  is 
worn  for  about  six  weeks,  after 
which  the  patient  is  allowed  to 
go  on  crutches. 

In  view  of  the  unsatisfactory 
results  obtained  by  the  ordinary 
methods  of  treating  fractures 
through  the  narrow  part  of  the 
neck,  recourse  may  be  had  to  ac- 
fixation  of  the  fragments  to  one 


curate 


another  by  means  of  a  long  steel  peg  in- 


troduced through  the  skin  over  the  great 
trochanter,  and  passed  so  as  to  transfix 
the  two  fragments. 

Fracture  immediately  below  the  lesser 
trochanter  may  be  produced  by  direct  or 
by  indirect  violence,  and  the  displacement 
depends  largely  on  whether  the  line  of 
fracture  is  transverse  or  oblique.  The 
upper  fragment  is  tilted  forward  and 
rotated  outward  by  the  ilio-psoas  muscle 
and  the  external  rotators  inserted  in  the 
region  of  the  great  trochanter.  The  lower 
fragment  is  pulled  upward  and  rotated 
outward  by  tlie  flexors  and  adductors,  the 
weight  of  the  limb  aggravating  the  e version, 
tilting  of  the  upper  fragment  may  be  increased  by  the 
lower  fragment  pushing  it  forward. 

On  account  of  the  difficulty  of  controlling  the  short  upper 
fragment, union  is  liable  to  take  place  with  considerable  shortening 
and  deformity  (Fig.  148). 

Treatment. — When  it  is  found,  under  chloroform,  that  the 
disf)laccment  can  be  completely  reduced,  and  the  fragments  ke])t 
in  accurate  apposition  by  carefully  [ladded  local  splints,  this 


Fk;.  147. — Loug  Splint 
with  Perineal  Band. 


The 
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fracture  is  treated  on  the  same  lines  as  fractures  of  tlie  shaft  of 
the  bone. 

In  cases  in  which  the  upper  fragment 
cannot  be  brought  into  line  with  the  lower 
one,  however,  it  is  necessary  to  flex  and 
slightly  rotate  outward  and  abduct  the 
thigh  in  order  to  get  the  fragments  into 
apposition.  This  is  most  simply  done  by 
means  of  a  double -inclined  plane,  while 
at  the  same  time  extension  may  be  applied 
in  the  axis  of  the  thigh.  Hodgen's  splint 
fulfils  these  indications.  It  has  the  ad- 
vantage of  permitting  of  the  patient  being 
moved  or  even  propped  up  in  bed  without 
fear  of  disturbing  the  fracture. 

The  apparatus  consists  of  a  wire  frame 
to  one  side  of  which  a  series  of  strips  of 
flannel  about  four  inches  wide  are  attached. 
The  frame,  which  extends  from  the  level  of 
Poupart's  ligament  to  well  beyond  the  sole, 
is  placed  over  the  front  of  the  limb,  and 
the  loose  ends  of  the  flannel  strips,  brought 
round  behind  the  limb,  and  fixed  to  the 
other  side  of  the  frame,  convert  it  into  a 
sling.  The  strips  of  flannel  may  be  replaced 
with  advantage  by  a  strong,  wide -meshed 
net.  Extension  strapping  is  applied  to  the 
limb  in  the  usual  way,  and  is  attached  to 
the  lower  end  of  the  frame.  By  suspending 
the  limb  in  this  splint  by  means  of  cords 
passing  obliquely  over  a  pulley  attached  to  an  upright  at  the 


Fiu.  148. — Fractui-f  of 
Feinur  just  below 
tile  Small  Trocliauter 
sliowiug  liexiou  auil 
external  rotation  of 
upper  fragment. 


Flo.  149. — Double-inclined  Plane, 
foot  of  the  bed,  the  weight  of  the  limb  is  made  to  act  as  the 
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exteuding  force.  It  should  be  kept  on  for  six  or  eight  weeks, 
after  which  a  plaster-of-Paris  spica  is  applied,  and  the  patient 
allowed  to  walk  on  crutches  for  three  or  four  weeks  longer. 


Dislocations  of  the  Hip. 


It  is  unnecessary  for  our  present  purpose  to  attempt  a  com- 
prehensive classification  of  the  numerous  varieties  of 
dislocation  which  have  been  met  with  at  the  hip-joint. 

It  will  suffice  if  Ave  divide  them  into  those  in 
which  the  head  of  jthe  femur  passes  backward, 
and  comes  to  rest  on  the  dorsum  ilii  {dorsal 
dislocation),  or  in  the  ischiatic  notch  (ischiatic 
dislocation) ;  and  those  in  which  it  passes 
forward  and  comes  to  rest  in  the  obturator 
foramen  {obturator  or  thyroid  disloca- 
tion), or  on  the  pubes  {pubic 
dislocation). 

The  backward  are 
much  more  common  than 
the  forward  dislocations, 


Vio.  150. — Hodgeii's  Splint. 


in  contrast  to  those  at  the  shoulder,  where  the  forward  varieties 
predominate. 

On  account  of  the  great  strength  of  the  hip-joint,  dislocation 
is  by  no  means  a  common  injury.  It  is  usually  met  with  in 
strong  adults  after  the  epiphyses  have  ossified,  and  before  the 
bones  have  commenced  to  become  brittle ;  and  it  is  much  more 
common  in  men  than  in  women.  It  is  invariably  the  result  of 
severe  violence,  the  limb  at  the  moment  being  in  such  a  position 
that  the  ligaments  are  on  the  stretch  and  the  muscles  taken  at 
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a  disadvantage.  The  head  of  the  femur  usually  leaves  the 
joint  at  the  lower  aud  back  part,  where  the  socket  is  shallowest 
and  the  ligaments  weakest.  The  ligamentum  teres  is  almost 
always  torn  from  its  femoral  attachment,  and  one  or  more  of 
the  muscles  inserted  in  the  region  of  the  trochanters  may  be 
ruptured.  The  A-shaped  ligament,  on  the  other  hand,  is  seldom 
torn,  and  so  long  as  it  remains  intact  the  dislocation  belongs 
to  one  or  other  of  the  types  above-named.  All  atypical  dis- 
locations, such  as  the  supra-cotyloid,  infra-cotyloid,  ilio-pectineal, 

or  dislocation  on  to  the  ischial 
tuberosity,  are  due  to  rupture 
of  some  part  of  the  A-liga- 
nient,  and  are  so  rare  as  not 
to  call  for  individual  descrip- 
tion. 

Like  other  dislocations, 
those  of  the  hip  may  be 
comj^licated  by  laceration 
of  muscles,  blood-vessels,  or 
nerves,  or  by  fracture  of  one 
or  other  of  the  bones  in  the 
vicinity. 

Dislocation  onto  the 
Dorsum  Ilii. — This,  the  com- 
monest form  of  dislocation 
of  the  hip,  is  usually  the 
result  of  the  patient  falling 

T^•  1  3  from  a  height,  or  receiving 

lUG.  151. — Dislocation  01  Head  of  lemur.       ,  "nl         ji     t  r 

The  neck  of  the  bone  is  grasped  by  ^  ^^avy  Aveight  on  the  back 


the  obturator  interims  teudoii. 

(Anatomical  Museum,  University  of 
Bdinburgli.) 


while  stooping  forward  with 
the  thigh  flexed,  adducted, 
and  rotated  in.  It  is  also  said 
to  occur  from  muscular  action. 
The  shaft  of  the  femur  acts  as  the  long  limb  of  a  lever  of 
which  the  neck  is  the  short  limb,  while  the  femoral  attachment 
of  the  A-ligament  forms  the  fulcrum.  The  head,  thus  brought 
to  bear  upon  the  lower  and  back  part  of  the  capsule,  tears  it 
and  leaves  the  socket,  passing  upwards  in  front  of  the  tendon 
of  the  obturator  internus,  and  coming  to  rest  on  the  back 
of  the  ilium.  The  articular  surface  is  directed  backward,  while 
the  trochanter  looks  forward. 

Clinical  Features. — The  affected  limb  is  Hexed,  adducted, 
and  rotated  inward,  so  that  the  knee  crosses  the  lowei'  third  of 
the  opposite  thigh,  and  the  ball  of  the  great  toe  lies  on  the 
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dorsum  of  the  sound  foot.  There  is  shorteuiug  to  the  extent 
of  from  one  and  a  half  to  two  inches,  the  trochanter  being 
displaced  above  Nelaton's  line,  and  lying  further  from  the 
anterior  superior  iliac  spine  than  on  the  normal  side.  The 
patient  is  unable  to  move  the  \imh  or  to  bear  weight  upon  it ; 
abduction  and  external  rotation  are  specially  painful  ;  and 
traction  fails  to  restore  the  limb  to  its  proper  length.  On 
making  these  attempts  a  characteristic  elastic  resistance  is  felt. 

The  head  of  the  femur  may  sometimes  be  felt  in  its  new 
position  through  the  fibres,  of  the  gluteus  maximus,  but  the 
swelling  of  soft  parts  often  obscures  this  sign.  The  normal 
dejjression  behind  the  great  trochanter  is  lost,  the  gluteal  fold 
is  raised,  and  there  is  often  a  degree  of  lordosis  which  compensates 
for  the  flexion.  The  fingers  can  be  pressed  more  deeply  into 
Scarpa's  triangle  on  the  dislocated  than  on  the  normal  side — a 


Fig.  152, — Dislocation  of  Femur  onto  Dor.suui  Ilii,  sliowiug  flexiou, 
adductioii,  and  .shorteniug  of  the  limb. 

IJoint  in  which  this  injury  differs  from  fracture  of  the  base  of 
the  neck  of  the  feuuir. 

In  a  certain  number  of  cases  the  outer  limb  of  the  A-ligament 
is  ruptured  and  the  limb  is  everted — dorsal  dislocation  with  ever- 
sion;  but  in  other  I'espects  the  clinical  features  are  much  the  same. 

Dislocation  into  the  vicinity  of  the  Ischiatic  Notch  or 
''^dislocation  below  tlie  tendon" — Tills  variety  of  backward 
<lislocation  is  less  common  than  that  onto  the  dorsum,  although 
produced  in  the  same  way.  The  head  of  the  femur  passes 
beneath  the  obturator  internus,  and  this  tendon,  catching  on  its 
neck,  checks  its  upward  movement. 

The  clinical  features  are  the  same  as  those  of  the  dorsal 
variety,  but,  on  the  whole,  are  less  marked. 

Differential  Diagnosis. — Jiackward  dislocations  of  the  hip  are 
usually  easily  recogni.sed.  When  tlie  dislocation  below  the 
tendon  occurs  in  a  very  stout  person,  however,  it  is  liable  to  be 
overlooked  on  account  of  tlie  difficulty  of  feeling  the  disjilaced 
bone,  and  the  comi)aratively  slight  amount  of  deformity  present. 
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The  nature  of  the  accideut,  the  absence  of  broadening  of  the 
trochanter,  and  the  adduction  and  inversion  of  the  limb  are 
usually  sufficient  to  prevent  a  dislocation  being  mistaken  for 
an  impacted  extra-capsular  fracture. 

Dislocation  into  the  Obturator  Foramen. — This  dislocation 
is  jjroduced  by  great  force  applied  from  behind  when  the  thigh 
is  flexed  and  abducted,  as  when  a  weight  falls  on  the  back  of 
a  man  stooping  forward  with  the  legs  wide  apart.  It  may  also 
result  from  violent  abduction  by  wide  separation  of  the  thighs. 

The  capsule  gives  way  at  its  inner  and  lower  part,  and  the 
head  of  the  femur  comes  to  rest  on  the  surface  of  the  external 
obturator  muscle,  being  directed  forward,  while  the  trochanter 
looks  backward. 

Clinical  Features. — The  thigh  is  slightly  flexed  and  abducted, 
with  the  foot  pointing  directly  forward  or  a  little  everted.  The 
body  is  bent  forward  to  relax  the  ilio- psoas  muscle  and  the 
A -ligament,  the  foot  is  advanced  and  the  toes  pointed.  It  is 
not  uncommon  for  the  patient  to  be  able  to  walk  after  the 
accident,  and  only  to  seek  advice  some  time  after  on  account  of 
inability  to  adduct  and  extend  the  limb.  There  is  apparent 
lengthening  of  the  limb  due  to  tilting  of  the  pelvis  downward 
on  the  affected  side.  The  hip  is  flattened,  the  trochanter  less 
prominent  than  usual,  and  the  head  of  the  bone  may  sometimes 
be  felt  in  its  abnormal  position.  It  is  doubtful  if  a  rectal 
examination  ever  gives  reliable  information  as  to  the  position 
of  the  head  of  the  femur. 

Dislocation  onto  the  pubes  is  a  further  degree  of  the  obtm-ator 
form.  It  is  usually  produced  by  forcible  hyper-extension  and 
external  rotation  of  the  hip,  such  as  occiurs^when  the  body  is 
bent  back  while  the  thigh  remains  fixed. 

The  capsule  is  torn  further  forward  than  in  the  other 
varieties,  and  the  head  rests  on  the  horizontal  ramus  of  the 
pubes  against  the  ilio-pectineal  line. 

Clinical  Features. — -There  is  marked  eversiou,  flexion,  and 
abduction,  but  the  shortenijig  is  inconsiderable.  The  ilio-psoas 
and  A-ligament  are  tense.  The  head  of  the  femur  may  be  felt 
in  the  groin,  with  the  femoral  vessels  over,  or  to  one  or  other 
side  of  it.  There  is  sometimes  pain  and  numbness  in  the  dis- 
tribution of  the  anterior  crural  nerve.  The  prominence  of  the 
great  trochanter  is  lost. 

Treatment  of  Dislocations  of  tlte  Hip. — The  patient  shoiUd 
be  placed  on  a  firm  mattress  on  the  floor,  to  give  the  surgeon 
the  best  possible  purchase  upon  the  lunb.  Complete  anaisthesia 
is  necessary.    The  surgeon  grasps  the  ankle  with  one  hand,  while 
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the  other  is  placed,  behind  the  head  of  the  tibia,  the  leg  being 
held  at  right  angles  to  the  thigh.     An  assistant,  meantime, 
steadies  the  pelvis  by  making  iirm  pressure  over  the  iliac  crests. 

As  the  chief  obstacle  to  reduction  is  the  tension  of  the  ilio- 
femoral ligament,  the  first  indication  in  the  reduction  of  any 
form  of  dislocation  is  to  relax  this  structure  by  flexing  the 
limb  at  the  hip-joint. 

In  the  hackivard  varieties  (dorsal  and  ischiatic)  this  is 
effected  by  fully  flexing  the  thigh  upon  the  pelvis  in  the  position 
of  adduction.  The  thigh  is  then  fully  abducted,  to  cause  the 
head  of  the  bone  to  retrace  its  steps  forward  towards  the  rent 
in  the  capsule ;  and  at  the  same  time  rotated  outwards,  to  relax 
the  rotator  muscles.  This  combined  movement  also  tends  to 
open  up  the  rent  in  the  capsule  and  to  facilitate  the  return  of 
the  bone.  Finally,  the  limb  is  quickly  extended  to  cause  the 
Iiead  to  enter  the  socket.  This  object  is  often  aided  by  making 
vertical  traction  or  lifting  movements  on  the  abducted  and 
externally  rotated  limb  before  extending. 

For  the  reduction  of  the  forward  varieties  (obturator  and 
pubic)  also,  the  thigh  is  first  fuUy  flexed  on  the  pelvis,  but  in 
the  abducted  position.  The  limb  is  then  strongly  rotated  inward 
and  adducted,  and  finally  extended.  Lifting  movements  are 
also  found  useful  in  many  of  these  cases. 

All  methods  of  reduction  by  forcible  traction  on  the  extended 
limb  are  to  be  avoided,  as  they  fail  to  meet  the  primary  indica- 
tion of  relaxing  the  A-ligament. 

After  reduction  the  limb  is  steadied  by  a  sand-bag,  massage 
and  movement  being  carried  out  after  the  first  few  days.  The 
range  of  movement  is  gradually  increased,  and  the  patient  is 
allowed  to  use  the  limb  with  caution  in  from  three  weeks  to  a 
month. 

When  the  rim  of  the  acetabulum  has  been  fractured,  the 
patient  must  be  confined  to  bed  with  extension  and  a  long 
s|  )lint  for  eight  or  nine  weeks,  to  avoid  the  risk  of  I'edislocation. 

Changes  of  the  nature  of  chronic  arthritis  are  liable  to  occur 
in  and  around  the  joint  in  old  and  rheumatic  subjects ;  and 
atrophy  or  paralysis  of  muscles  supplied  by  the  injured  nerves 
may  follow. 

Old  -  standing  Dislocations. — It  is  impossible  to  lay  down 
any  time  limit  for  attempting  reduction  in  old -standing  disloca- 
tions of  the  hip.  Manipulation  may  succeed  in  cases  of  some 
months'  standing,  and  may  fail  where  the  bone  has  only  been 
out  for  a  few  weeks.  In  certain  cases,  even  after  reduction  has 
been  effected,  there  is  a  marked  tendency  to  redisplaccment.  In 
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any  case,  the  attempt  does  good  Ly  breaking  down  adhesions, 
provided  uo  undue  force  is  employed  such  as  may  damage  the 
sciatic  nerve  or  vessels,  or  fracture  the  neck  of  the  femur.  In 
young  subjects,  in  whom  the  deformity  is  great  and  the  useful- 
ness of  the  limb  seriously  impaired,  the  head  of  the  bone  should 
be  excised ;  but  if  the  head  has  formed  a  new  socket  for  itself 
and  there  is  a  fairly  useful  joint,  the  condition  should  be  left 
alone. 

Congenital  Dislocations  of  the  JJip  are  described  Avith 
deformities. 

Sprains  of  the  hip  are  comparatively  rare.  They  result 
from  milder  degrees  of .  the  same  forms  of  violence  as  pro- 
duce dislocation.  The  ligaments  are  stretched  or  partially 
torn,  and  there  is  considerable  efl'usion  of  fluid  into  the 
joint.  Pressure  over  the  joint  elicits  tenderness;  and  the  limb 
assumes  the  position  of  slight  flexion,  abduction  and  external 
rotation,  but  there  is  no  alteration  in  the  length  of  the  limb. 
Such  injuries,  unless  carefully  treated,  are  apt  to  be  followed  by 
stifl'ness  of  the  joint  due  to  the  formation  of  adhesions. 

Contusions  in  this  region,  on  the  other  hand,  ai-e  not  un- 
common. They  are  produced  by  a  fall  on  the  trochanter 
such  as  may  cause  fracture  of  the  neck  of  the  femur  in  old 
people,  and  give  rise  to  symptoms  which  simulate  to  some  extent 
those  of  this  fracture.  The  limb  lies  in  the  position  of  slight 
flexion,  but  the  bony  points  retain  their  normal  relationshij)  to 
one  another,  and  there  is  no  actual  shortening.  The  swelling 
and  tenderness  often  jjrevent  a  thorough  examination  being 
made,  and  when  any  doubt  remains  as  to  the  diagnosis,  the 
patient  should  be  kept  in  bed  till  the  doubt  is  cleared  up.  If  a 
fracture  has  occurred  it  will  reveal  itself  in  the  course  of  a  few 
days  by  the  occurrence  of  shortening  and  other  evidences  of 
fracture. 

In  elderly  patients  contusions  of  the  hip  may  be  followed  by 
changes  in  the  joint  of  the  nature  of  those  described  as  arthritis 
deformans  ;  and  it  has  been  stated,  although  proof  is  AA'anting, 
that  absorption  of  the  neck  of  the  femur  sometimes  occurs. 
These  injuries  are  treated  by  rest  in  bed,  massage,  and  the  other 
measures  already  described  as  applicable  to  sprains  and  con- 
tusions. 

Fractures  oi''  the  Shaft  ok  the  Femur. 

This  group  includes  all  fractures  between  that  inuuediately 
below  the  trochanter  minor  and  the  supra-condylar  fracture. 
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When  clue  to  direct  violence  the  fracture  is  usually  transverse, 
and  in  infants  and  children,  in  whom  it  is  more  common  than  in 
adults,  it  may  be  sub-periosteal  with  little  or  no  displacement. 
Indirect  violence,  on  the  other  hand,  usually  produces  complete 
and  oblique  fractures,  which  are  frequently  comminuted  and 
often  compound.  The  break  is  most  commonly  situated  a  little 
above  the  middle  of  the  shaft,  the  obliquity  being  downward, 
forward  and  inward,  and  of  such 
a  nature  that  the  fragments  tend 
to  override  one  another. 

The  direction  and  nature  of  the 
displacement  depends  more  upon 
the  action  of  the  muscles  attached 
to  the  respective  fragments,  the 
fracturing  force,  and  the  weight 
of  the  lower  part  of  the  limb,  than 
upon  the  direction  of  the  obliquity. 
As  a  rule  the  upper  fragment  is 
pulled  forward  and  outward  by  the 
ilio-psoas  and  glutei  muscles,  while 
the  lower  fragment  is  displaced 
upward  and  inward,  and  is  rotated 
outward  by  the  combined  action 
of  the  longitudinal  muscles  of  the 
thigh,  the  adductors  and  the  weight 
of  the  limb. 

Clinical  Features. — The  limb  is 
at  once  rendered  useless,  and  there 
is  great  swelling  from  effusion  of 
blood  in  the  region  of  the  fracture. 
This,  together  with  the  muscidarity 
of  the  part,  often  renders  an  ac- 
curate diagnosis  as  to  the  site  and 
direction  of  the  fracture  exceedingly 
difficult..  When  the  fracture  is 
produced  by  indirect  violence  there 
is  often  an  effusion  into  the  knee-joint. 

from  half  an  inch  to  three  or  four  inches — averaging  about  one 

•I'll 

jnch  m  adults.  Eversion  is  always  marked,  and  mobility  and 
crepitus  may  be  elicited  by  placing  the  hand  under  the  scat  of 
fracture  and  gently  attempting  to  lift  the  limb  ;  or  by  fixing 
the  upper  fragment  by  one  hand  placed  in  front  and  carefully 
lifting  the  lower  part  of  the  liml).  It  will  be  found  that  the 
great  trochanter  does  not  rotate  with  the  lower  segment  of  the 


Fro.  153. —Recent  Fracture  of 
Sliaft  ol'  Femur  with  overriding 
of  Fragments. 


The  shortening  varies 
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femur.  These  tests  must  be  employed  with  great  caution  lest 
the  deformity  be  increased  or  the  fracture  be  rendered  compound. 

In  children,  especially  below  the  age  of  ten,  this  fracture  is 
of  very  common  occurrence.  It  is  often  of  the  greenstick  variety, 
or,  if  complete,  is  transverse  and  sub-periosteal,  so  that  it  is  ac- 
companied by  few  symptoms  and  but  little  deformity.  It  is 
therefore  liable  to  be  overlooked. 

Prognosis. — The  patient  must  be  confined  to  bed  for  six  or 
eight  weeks  (children  for  three  or  four),  and  should  use  a  reten- 
tive apparatus  and  crutches  for  three  or  four  weeks  longer,  before 
bearing  his  weight  upon  the  limb.  The  old  dictum  of  Nelaton 
that  the  treatment  of  fracture  of  the  thigh  should  last  for  a  hun- 
dred days  is  a  safe  working-rule. 

In  cases  of  oblique  fracture  the  patient  should  be  warned  that, 
however  successful  the  treatment  may  be,  shortening  to  the  ex- 


FiG.  154. — Local  Goocli  Sjalints  applied  for  Fracture  of  Shaft  of  Femv.r. 
The  splints  reach  to  the  fold  of  the  liuttock. 


tent  of  from  three-quarters  to  one  inch  is  liable  to  result.  This 
does  not  necessarily  imply  a  permanent  limp,  as  by  tilting  the 
pelvis  he  may  be  enabled  to  walk  quite  well. 

Union  is  often  exceedingly  slow  in  fracture  of  the  femm",  and 
may  even  be  delayed  for  months.  It  is  also  common  to  meet 
with  malunion,  the  fracture  uniting  with  an  angular  deforraitj^ 
outward  and  forward.  If  the  patient  falls  refracture  may  easily 
occur,  and  is  not  uncommon  within  some  months  of  the  original 
injury. 

In  many  fractures  of  the  thigh,  and  especially  in  those 
produced  by  indirect  violence,  there  is  a  considerable  effusion 
into  the  knee-joint  which  often  leads  to  prolonged  stiffness. 

Treatment. — Reduction  slioidd  be  effected  under  an  anaesthetic. 
Extension  strapping  is  then  applied  well  above  the  seat  of  the 
fracture,  and  the  seat  of  fracture  is  enclosed  in  a  ferrule  of 
Gooch  splinting  (Fig.  154),  and  a  double  long  splint  applied. 
It  is  often  necessary  to  employ  as  much  as  ten  or  twelve  pounds 
or  more  to  maintain  extension  after  reduction.    Massage  should 


FRACTURES  OF  THE  SHAFT  OF  THE  FEMUR.  511 


he  employed  after  the  first  week.  The  retentive  apparatus 
should  be  worn  for  from  six  to  eight  weeks, 
after  wliich  the  patient  is  allowed  up  with 
crutches.  The  limb  may  be  secured  in  a 
Thomas'  hip  splint  or  a  plaster-of-Paris  case 
extending  round  the  pelvis.  In  fractures  near 
the  lower  end  of  the  shaft  a  Thomas'  knee 
splint  suits  very  well.  This  must  be  worn 
for  three  or  four  weeks. 

An  efficient  means  of  treating  this  fracture 
is  by  Hodgen's  splint. 

In  infants,  and  young'  children  the  nursing 
is  greatly  facilitated  by  applying  vertical  ex- 
tension to  both  lower  extremities.  The  fracture 
being  usually  transverse  and  showing  little 
tendency  to  displacement,  the  local  Gooch 
splints  may  often  be  dispensed  with,  or  replaced 
by  a  few  turns  of  starch  bandage. 

Operative  treatment  is  sometimes  called  for 
when  simpler  measures  fail  to  reduce  the  dis- 
placement, and  in  cases 
of  vicious  union  or  un- 
united fracture.  The 
incision,  which  must  be 


free,  is  preferably  placed 
on  the  outer  aspect  of 
the  limb ;  the  peri- 
osteum is  interfered  with 
as  little  as  possible ; 
and  the  ends of  the bones 
are  pegged,  screwed  or 
wired  according  to  circumstances.  The  after  treatment  is  carried 
out  on  the  same  lines  as  for  simple  fracture,  but  the  retentive 
apparatus  must  be  worn  for  a  considerably  longer  period. 


Fui. 


V.r.i. — Knicture  of  Thigh  treated  by 
Vertical  Extension. 
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INJURIES  IN  THE  REGION  OF  THE  KNEE  AND  LEG. 

Surgical  Anatomy — Fkactures  of  Lower  End  of  Femitr  :  Supra- 
condylar ;  T-  or  Y-shaped  ;  Separation  of  epiphysis  ;  Either  eoTidyle 
— Fractures  of  Upper  End  of  Tibia:  Of  head ;  Separation  of 
epiphysis;  Avulsion  of  tulercle  of  tihia — Dislocations  of  Knee: 
Dislocations  of  superior  tihio  -  fihidar  joint  —  Internal  Derange- 
ments OF  Knee — Injuries  of  Patella  :  Fractttres  ;  Dislocations — 
Injuries  of  Leg  :  Fracture  of  both  hones  ;  Fracture  of  tihia  alone  ; 
Fracture  of  fihula  alone. 

Injuries  in  the  Region  of  the  Knee. 

These  include  the  supra-condylar  fracture  of  the  femur,  the  T- 
or  Y-shaped  fracture  opening  into  the  joint,  separation  of  the 
lower  femoral  epiphysis  ;  fracture  of  the  head  of  the  tibia,  and 
Reparation  of  its  upper  epiphysis ;  the  various  dislocations  and 
sprains  of  the  knee,  as  well  as  its  internal  derangements  ;  and 
fractures  and  dislocations  of  the  patella. 

Surgical  Anatomy. — Of  the  two  condyles  tlie  internal  is  the  more 
prominent  and  paljiable.  On  its  upper  edge  is  situated  the  adductor 
tubercle,  which  gives  attachment  to  the  round  tendon  of  the  adductor 
magnus,  and  which  marks  the  level  of  the  epiphysial  line,  and  the  upper 
limit  of  the  trochlear  surface  of  the  femur.  Between  the  internal 
condyle  and  the  inner  tuberosity  of  the  tibia  a  furrow  can  be  recognised, 
especially  in  the  flexed  position,  and  in  it  the  anterior  end  of  the  internal 
semilunar  cartilage  may  be  felt.  The  onter  tuberosity  of  the  tibia  can 
also  be  palpated,  and  must  not  be  mistaken  for  the  head  of  the  fibula, 
which  lies  farther  back  and  at  a  slightly  lower  level,  and  can  readily  be 
identified  by  tracing  to  it  the  tendon  of  the  biceps.  The  tubercle  of  the 
tihia,  into  which  the  quadriceps  extensor  tendon  is  inserted,  lies  on  the 
same  level  as  the  head  of  the  fibula.  In  the  extended  position  of  the 
limb  the  patella  is  seen  and  felt  on  the  front  of  the  trochlear  surface  of 
the  femur,  in  which  position  it  is  loose  and  movable,  and  presents  a 
hollow  on  each  side  of  it.  In  flexion  it  sinks  between  the  condyles, 
resting  chiefly  on  the  outer  one  and  becoming  fixed. 

The  popliteal  artery  and  vein,  and  the  internal  popliteal  nerve  lie  in 
close  relation  to  the  jiosterior  aspect  of  the  joint  ;  and  the  external 
popliteal  nerve  passes  behind  anil  to  the  inner  side  of  thc^  biceps  tendon. 
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The  knee  is  au  example  of  a  joint  which  depends  for  its  strength 
chiefly  on  its  ligaments.  Not  only  are  the  external  and  internal 
lateral  ligaments  and  the  posterior  part  of  the  capsular  ligament  par- 
tiouhirly  strong,  but  the  crucial  ligaments  and  the  semilunar  cartilages 
inside  the  cavity  of  tlie  joint  further  add  to  its  stability.  The  powerful 
tendon  of  the  quadriceps  extensor  muscle,  in  which  the  patella  is 
developed  as  a  sesamoid  bone,  protects  and  strengthens  the  front  of  the 
joint. 

The  synovial  cavity  extends  from  the  level  of  the  head  of  the  tibia 
to  an  incli  or  more  above  the  trochlear  surface  of  the  femur,  passing 
slightly  higher  on  the  inner  aspect  of  the  joint  than  on  the  outer  (Fig.  232). 
The  large  bursa  between  the  quadriceps  muscle  and  the  femur  generally 
communicates  witli  the  cavity  of  the  joint.  The  synovial  cavity  of  the 
superior  tibio-fibular  articulation  is  usually  distinct  from  that  of  the 
knee-joint,  but  may  communicate  with  it  through  the  popliteal  bursa. 

A  large  bursa  {prepatellar)  lies  over  the  lower  part  of  the  patella  and 
upper  part  of  the  ligamentum  patellfe  ;  and  a  .smaller  one  separates 
the  ligamentum  patellaj  from  the  tubercle  of  the  tibia.  Several  important 
bursie  are  found  in  the  popliteal  space,  one  of  which — the  semi-mem- 
branosus  bursa — sometimes  communicates  with  the  knee-joint. 


Fractukes  of  the  Lower  End  of  the  Femur. 

Supra-condylar  fracture  of  the  femur  is  u.sually  the  result  of 
a  fall  on  the  feet  or  knees,  or  of  direct  violence.  It  is  most 
common  in  adults.  The  line  of  fracture  is  generally  irregularly 
transverse,  or  it  may  be  slightly  oblique  from  above  downwards 
and  forwards,  so  that  the  upper  fragment  passes  forward  towards 
the  patella,  while  the  lower  is  rotated  backward  on  its  transverse 
axis  by  the  gastrocnemius  muscle. 

The  T-  or  Y-shaped  fracture  is,  as  a  rule,  produced  by  direct 
violence,  the  force  first  breaking  the  bone  above  the  condyles, 
and  then  causing  the  upper  fragment  to  penetrate  the  lower  and 
.split  it  up  into  two  or  more  pieces.  The  main  fissure  is  usually 
through  the  inter-condylar  notch,  and  sometimes  the  lower  end 
of  the  bone  is  severely  comminuted. 

Separation  of  the  lower  epiphysis  is  a  comparatively  common 
injury.  It  occurs  usually  in  males  between  the  ages  of  thirteen 
and  eighteen,  as  a  result  of  severe  violence  such  as  results  from 
the  limb  being  caught  between  the  spokes  of  a  revolving  wheel, 
or  from  h3r[)er-extension  of  the  knee.  It  has  also  been  produced 
in  attempting  to  rectify  knock -knee  and  other  deformities  in 
this  region.  As  a  rule  there  is  little  displacement  of  the 
loose  epiphysis,  but  it  may  pass  in  any  direction,  forward  being 
the  most  common. 

Either  rovdyle.  may  be  broken  off  without  the  integrity  of 
the  shaft  being  destroyed,  by  a  direct  blow  or  fall  on  the 
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knee,  or  by  violent  twisting  of  tlie  leg.  The  separated  condyle 
may  not  be  displaced,  or  it  may  be  pushed  upwards  or  rotated 
on  its  transverse  axis. 

Clinical  Features. — When  the  line  of  fracture  traverses  the 
joint  there  is  an  immediate  efl'usion  of  blood  into  the  syno^^al 
cavity.  In  fractures  which  are  strictly  extra-capsular  there  is 
frequently  a  copious  effusion  of  serum  into  the  joint.  The  region 
of  the  knee,  therefore,  is  greatly  swoUen,  and  the  recognition  of 
the  precise  nature  of  the  injury  is  rendered  difficult.  As  it  is 
of  the  utmost  importance  to  arrive  at  an 
accurate  diagnosis,  a  general  anaesthetic 
should  be  given  when  necessary  for  this 
purpose. 

In  the  supra-condylar  fracture  the  upper 
end  of  the  lower  fragment  is  usually  palpable 
\  in  the  popliteal  space,  while  the  upper 
fragment  is  unduly  prominent  in  front. 
By  flexing  the  knee  the  fragments  may  be 
brought  into  apposition  and  crepitus  elicited. 
In  oblique  fractures  the  pointed  lower  end 
of  the  upper  fragment  may  transfix  the 
quadriceps  extensor  muscle  and  may  be  felt 
under  the  skin.  It  sometimes  perforates 
the  skin  and  thus  renders  the  fracture  com- 
pound. It  should  be  disengaged  by  fully 
Hexing  and  making  traction  on  the  knee. 
The  thigh  is  shortened  to  the  extent  of  from 
a  half  to  one  inch. 

In  the  T-  or  ^  -shaped  fracture  the  knee 
is  broadened,  and  pain  and  crepitus  are  readily 
elicited  on  mo\ang  the  condyles  ujDon  one 
another,  or  on  pressing  them  together.  On 
moving  the  patella  transversely  it  may  be  felt  to  hitch  against 
the  edge  of  the  fractured  condyle.  The  shortening  may  amount 
to  one  or  two  inches. 

In  epiphysial  separations  the  age  of  the  patient,  the  mode  of 
injury,  the  finding  of  the  smooth  broad  end  of  the  diaphj'sis  in 
the  popliteal  space,  and  the  difficulty  in  reduction  and  retention 
usually  serve  to  establish  the  diagnosis.  Crepitus  is  of  little  or 
no  value  as  a  diagnostic  sign. 

In  fracture  of  one  or  other  condyle  there  is  broadening  of  the 
knee  but  no  shortening  of  the  thigh,  and  the  ecchymosis,  crepitus, 
and  pain  are  localised  to  the  affected  side.  The  knee  can  usually 
be  moved  to  an  abnormal  extent  towards  the  injured  side. 


Fig.  156. — Separation 
of  Lower  Epiphysis 
of  Femur,  showing 
backward  projec- 
tion of  lower  end  of 
diaphysis. 
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Prognosis. — The  difficulty  of  contvolliug  the  short  fragment 
in  these  injuries  renders  accurate  apposition  and  union  without 
shortening  very  uncertain,  and  the  effusion  into  the  joint  which 
so  constantly  occurs  is  liable  to  lead  to  stiffness.  This  is 
especially  liable  to  occur  in  the  T  -  or  Y  -shaped  fractures.  After 
an  epiphysial  separation  the  growth  of  the  limb  is  sometimes, 
although  not  always,  interfered  with. 

The  popliteal  vessels  lie  so  close  to  the  bone,  that  they  are 
liable  to  be  pressed  upon  or  even  torn  by  the  displaced  lower 
fragment.  When  this  occurs  there  is  great  swelling  in  the  region 
of  the  knee,  with  loss  of  pulsation  in  the  anterior  and  posterior 
tibial  arteries,  and  not  infrequently  gangrene  of  the  limb  ensues. 
There  may  also  be  injurious  pressure  on  the  nerves. 

Amputation  may  be  called  for  when  these  complications  exist, 
or  when  gangrene  or  severe  septic  conditions  threaten  the  life 
of  the  patient. 

Treatment. — Fractures  in  the  region  of  the  knee,  especially 
the  supra-condylar  and  T-shaped  fractures,  often  present  great 
difficulties  in  treatment.  The  small  size  of  the  lower  fragment, 
its  depth  from  the  surface,  and  the  accompanying  effusion  into 
and  around  the  joint,  render  its  control  difficult  if  not  im- 
possible. In  the  majority  of  cases  the  two  fragments  can  only 
be  brought  into  apposition  when  the  knee  is  flexed  on  the  thigh 
and  the  thigh  on  the  pelvis,  and  it  is  almost  always  necessary 
to  carry  out  the  reduction  under  ansesthesia. 

In  the  few  cases  where  the  fragments  can  be  accurately 
approximated  in  the  extended  position  of  the  limb,  retention 
may  be  effected  by  means  of  a  box-splint  reaching  well  up  the 
thigh. 

In  the  majority,  however,  flexion  is  necessary,  and  the  limb 
must  be  fixed  on  a  double  inclined  plane,  so  constructed  that 
the  angle  of  flexion  can  be  adjusted  to  meet  the  requirements  of 
the  individual  case.  If  the  lower  fragment  is  of  sufficient 
length  to  permit  of  extension  strapping  being  applied  to  it, 
extension  by  weight  and  pulley,  acting  in  the  axis  of  the  femur, 
and  carried  over  an  upright  at  the  foot  of  the  bed,  may  be 
useful.    In  most  cases,  however,  this  is  impracticable. 

A  poroplastic  splint  moulded  over  the  front  of  the  limb  and 
secured  by  bandages  is  a  valuable  aid  in  maintaining  accurate 
apposition  of  the  fragments,  whicli,  unless  so  secured,  are  very 
liable  to  become  redisplaced. 

Hodgen's  splint,  bent  nearly  to  a  right  angle,  is  also  found 
useful  in  the  treatment  of  these  injuries. 

A  careful  watch  must  be  kept  on  the  circulation  of  the  limb 
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during  the  first  few  days,  lest  it  be  interfered  with  by  the 
pressure  of  the  aj^paratus. 

In  a  considerable  number  of  cases  these  means  of  retaining 
the  fragments  in  apposition  prove  inctfectual,  and  it  is  necessary 
to  have  recourse  to  operative  measures,  mechanically  securing 
the  fragments  by  nails,  screws,  or  wire  sutures,  after  exposing 
the  seat  of  fracture.  Such  operations  entail  opening  the 
cavity  of  the  joint — hence  the  occurrence  of  sej^tic  infection 
may  prove  disastrous. 

Division  of  the  tendo  Achillis  is  not  to  be  recommended  as  a 
means  of  combating  the  backward  tilting  of  the  lower  fragment. 
In  all  cases  the  retentive  apparatus  must  be  worn  for  about  six 
or  eight  weeks,  but  movement  and  massage  should  be  employed 
as  soon  as  possible,  as  persistent  stiffness  of  the  knee  is  one  of 
the  most  troublesome  sequete  of  these  injuries. 

Compound  and  complicated  fractures  are  dealt  with  on  the 
general  principles  governing  the  treatment  of  such  injuries. 
Amputation  may  become  necessary  should  gangrene  ensue. 

Operative  interference  may  be  called  for  to  rectify  deformities 
resulting  from  malunion. 


Feactuees  of  the  Uppee  End  of  the  Tibia. 

Fracture  of  the  head  of  the  tibia  is  a  comparatively  rare 
injury.  It  may  result  from  a  direct  blow,  such  as  the  kick  of  a 
horse,  or  from  indirect  forms  of  violence.  The  line  of  fracture 
may  be  transverse  or  oblique.  Occasionally 
the  lower  fragment  is  impacted  into  the  upper 
and  causes  comminution.  One  or  other  of 
the  tuberosities  may  be  chipped  oft"  hy  forcible 
adduction  or  abduction  at  the  knee.  Trans- 
verse fracture  of  the  head  of  the  fibula  some- 
times accompanies  fracture  of  the  head  of 
the  tibia. 

The  displacement  varies  with  the  nature 
of  the  break,  and  there  is  always  considerable 
eff'usion  into  the  knee-joint. 

The  ordinarj'  clinical  features  of  fracture 
are  well  marked,  and  the  diagnosis  is  easy. 
Fio.  157.— Separation  Yrom  some  unexplained  reason  this  fracture 
of  ^'iwl  hi"!-! 'boy  ^^sually  takes  a  very  long  time,  .sometimes 
(let.  15.  several  months,  to  consolidate. 

Separation  of  the  upjier  ejnphyms  of  the 
tibia,  which  includes  the  tongue-like  process  for  the  tubercle, 
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and  the  facet  for  the  fibula,  is  also  rare.  It  usually  occurs 
between  the  ages  of  three  and  nine.  The  displacement  is  for- 
ward or  lateral,  and  is  accompanied  by  the  usual  signs  of  such 
lesions.  The  growth  of  the  limb  is  sometimes  arrested,  and 
shortening  and  angular  deformity  may  result  (Fig.  158). 

Treatment. — After  being  reduced  under  an  anfesthetic  these 
fractures  are  usually  satisfactorily  treated  in  a  box  splint 
(Fig.  168),  carried  sufficiently  high  to  control  the  knee-joint. 
When  the  head  of  the  tibia  is 
comminuted  light  weight  exten- 
sion— three  or  four  pounds — 
is  beneficial.  Movement  and 
massage  are  commenced  within 
a  few  days,  and  at  the  end  of  a 
fortnight  the  patient  is  allowed 
up  with  crutches,  wearing  a 
moulded  splint  of  poroplastic, 
or  plaster  of  Paris. 

Avulsion  of  the  tubercle  of  the 
tibia  occasionally  occurs  in 
youths,  from  violent  contraction 
of  the  quadriceps — as  in  jump- 
ing. The  limb  is  at  once  ren- 
dered powerle.ss,  and  the  osseous 
nodule  can  be  felt,  and  on  mov- 
ing it  crepitus  is  elicited. 

This  is  best  treated  by  peg- 
ging the  tubercle  in  position, 
and  fixing  the  limb  on  an  in- 
clined plane  to  relax  the  quad- 
riceps muscle. 

The  upper  end  of  the  fibula 
is  seldom  broken  alone.  Its 
chief  clinical  interest  lies  in  the 
fact  that  it  may  implicate  the 

musculo-cutaneous  branch  of  the  external  popliteal  nerve 


Fia.  158. — Separation  ol'  Upper 
Epiphysis  of  Tibia  of  old  .standing. 


Dlslocation-s  of  the  Knee. 

Dislocation  of  the  knee  occurs  only  as  a  result  of  extreme 
degrees  of  violence,  especially  of  a  wrenching  or  twisting 
character. 

Antero-posterior  dislocations  are  more  common  than  those 
whicli  are  lateral,  and  are  more  frequently  complete.    A  con- 
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siderable  proportion  of  all  varieties  are  compound,  and  the 
damage  to  the  contents  of  the  popliteal  space  is  often  so  great 
as  to  necessitate  primary  amputation. 

The  varieties  are  named  in  terms  of  the  direction  in  which 
the  tibia  passes. 

Dislocation  forward  is  the  most  common  variety  (Fig.  159), 


Fig.  159. — Forward  DLslocation  of  Knee. 
(Specimen  in  Professor  Aiinaiulale'.s  collection.) 


and  results  from  sudden  hyper-extension  of  the  knee.  It  is 
often  compound  through  a  vt^ound  in  the  popliteal  space.  The 
leg  remains  fully  extended,  and  lies  on  a  plane  anterior  to  that 
of  the  thigh. 

The  condyles  are  distinctly  palpable  posteriorly,  and  the 
skin  is  tightly  stretched  over  them,  or  may  even  be  torn.  The 


Fig.  160. — Baukward  Dislocation  of  Knee. 
(l)i-.  Mi  lis- Roberts'  Case.) 

patella  is  projected  forward,  and  the  skin  above  it  is  thrown 
into  transverse  folds. 

Dislocation  bachvard  is  usually  due  to  a  direct  blow  driving 
one  of  the  bones  past  the  other.  The  leg  remains  hyper- 
extended,  the  head  of  the  tibia  occupies  the  popliteal  space, 
while  the  lower  end  of  the  femur  projects  forward  with  the 
patella  either  in  front  or  to  one  side  of  it. 

The  lateral  dislocations  are  generally  incomplete.    In  the 
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inward  variety  the  outer  condyle  forms  a  prominence,  with  a 
depression  over  the  head  of  the  tibia  and  fibula  ;  in  the  ouiivard, 
the  bones  of  the  leg  project  outward,  the  depression  being 
above  them. 

Treatment. — If  the  patient  is  fully  anassthetised  reduction 
can  usually  be  effected  by  manipulating  the  bones  into  position 
while  traction  is  made  on  the  leg  and  counter-traction  on  the 
thigh,  -ndth  the  knee  in  the  flexed  position. 

These  dislocations  diflfer  from  most  others  in  that  no  special 
manipulations  are  necessary  to  restore  the  displaced  bone  to  its 
place,  and  that  reduction  does  not  take  place  with  a  distinct 
snap. 

In  antero-posterior  dislocations  the  limb  should  be  flexed 
and  placed  on  a  pillow,  movement  and  massage  being  employed 
from  the  first.  The  patient  is  usually  able  to  walk  about 
within  a  month. 

In  lateral  dislocations  there  is  at  first  considerable  tendency 
to  re-displacement,  and  it  is  therefore  necessary  to  secure  the 
joint  in  a  box  splint  for  about  fourteen  days,  after  which 
massage  and  movement  are  employed.  It  is  usually  about  six 
weeks  before  the  patient  can  use  the  limb  with  freedom. 

In  compound  dislocations,  and  in  those  complicated  by  injury 
to  the  popliteal  vessels,  the  question  of  amputation  has  to  be 
considered. 

Dislocation  of  the  Siiperior  Tibio-Fibidar  Articidation. — 
This  joint  may  be  dislocated  by  twisting  forms  of  violence 
applied  to  the  foot  or  leg,  or  by  forcible  contraction  of  the 
biceps  muscle.  The  displacement  may  be  forward  or  backward, 
and  the  head  of  the  fibula  can  be  felt  in  its  new  position  with 
the  prominent  tendon  of  the  biceps  attached  to  it.  The  move- 
ments of  the  knee  are  quite  free,  but  the  patient  is  unable  to 
walk  on  account  of  pain.  Reduction  and  retention  are,  as  a 
rule,  easy,  and  the  ultimate  result  of  treatment  satisfactory. 
We  have  frequently  met  with  this  injury  accompanying  com- 
pound fractures  of  both  bones  of  the  leg  resulting  from  railway 
and  similar  accidents. 

By  applying  direct  pressure  over  the  displaced  bone,  with 
the  knee  flexed,  the  dislocation  is  easily  reduced.  It  is  kept 
in  position  by  a  few  strips  of  plaster,  a  firm  bandage  or  a  light 
rigid  splint,  such  as  poroplastic  or  Croft's  plaster  of  Paris 
splint. 

Very  rarely  the  fibula  is  separated  from  the  tibia  at  both 
ends  [total  dislocation)  and  displaced  U]nvards.  Bennett  of 
Dublin  has  pointed  out  that  in  some  individuals  the  upper  end  of 


520  INJURIES  IN  REGION  OF  KNEE  AND  LEG. 


tlie  fibula  does  not  reach  the  facet  on  the  tibia — a  condition  which 
might  be  mistaken  for  a  dislocation. 

Displacement  of  the  Semilunar  Cartilages. 

One  or  other  of  the  semilunar  cartilages  may  become  undulj' 
movable  as  a  result  of  gradual  stretching  of  its  ligaments,  or 
may  be  actually  displaced  by  sudden  rupture  of  these.  The 
most  common  condition  is  one  in  which  the  ligaments  of  the 
affected  side  of  the  joint  are  relaxed  and  admit  of  the  cartilage 
passing  between  the  bones,  so  that  it  is  liable  to  be  nipped 
in  certain  movements  of  the  joint.  When  the  ligaments  are 
completely  torn  the  cartilage  may  be  dislocated  into  the 
inter-condyloid  notch.  We  have  seen  one  case  in  which  it  was 
protruded  from  the  joint. 

In  other  cases  the  cartilage  itself  is  actually  torn  across — 
usually  near  its  anterior  end,  with  the  result  that  the  posterior 
part  is  liable  to  pass  between  the  bones.  Not  infrequently  the 
cartilage  is  split  longitudinally,  so  that  its  inner  margin  becomes 
loose. 

The  internal  cartilage  is  much  more  frequently  affected  than 
the  external.  This  is  lai-gely  due  to  the  fact  that,  owing  to 
the  way  in  which  it  is  fixed  by  its  coronary  and  other  ligaments 
to  the  cajjsule  of  the  joint,  it  enjoys  a  comparatively  limited  range 
of  movement.  When  the  knee  is  flexed,  therefore,  and  the  tibia 
suddenly  rotated  outward,  these  ligaments  are  put  upon  the 
stretch  and  are  liable  to  give  way  and  allow  the  cartilage  to 
slip  too  far  inwards  between  the  articular  ends  of  the  bones. 
This  condition  is  met  with  most  frequently  amongst  those  who 
by  their  occupation  are  compelled  to  assume  a  kneeling  or 
squatting  attitude,  with  the  toes  turned  outward,  for  j^rolongcd 
periods — as  is  the  case,  for  example,  with  coal-miners.  The 
ligaments  attaching  the  semilunar  cartilage  to  the  capsule,  and 
the  lateral  ligaments  of  the  joint  are  gradually  stretched  and 
weakened,  so  that  a  comparatively  slight  degree  of  violence  may 
be  sufficient  to  determine  displacement.  It  is  seldom  met  with 
in  females. 

The  determining  cause  of  the  displacement  is  usually  some 
sudden  movement  which  tends  to  rotate  the  leg  outward — a 
movement  which  is  only  possible  when  the  joint  is  in  the 
partially  flexed  i^osition.  It  frequently  happens  in  the  course 
of  such  exercises  as  tennis,  football,  golf  and  skating,  when 
the  player  turns  quickly  round  and  pushes  off  with  the  foot. 
It  may  also  occur  from  slipping  off  the  kerb-stone.  The 
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mechanism  by  which  tliis  lesion  is  produced  doubtless  explains 
the  greater  frequency  with  which  the  left  knee  is  affected,  as 
most  sudden  movements  are  made  from  right  to  left,  thus 
throwing  the  strain  upon  the  left  knee. 

Clinical  Features.  —  The  surgeon  may  be  consulted  either 
the  first  time  the  displacement  occurs,  or  on  account  of  its 
repeated  recurrence.  In  the  former  case  he  will  obtain  the 
history  tliat  while  making  some  sudden  movement,  the  patient 
was  seized  with  an  intense,  sickening  pain  in  the  knee,  accom- 
panied, it  may  be,  with  a  sensation  of  something  giving  way 
with  a  distinct  crack,  and  followed  by  locking  of  the  joint. 
The  patient  usually  falls  and  may  be  unable  to  rise  again. 
The  knee  is  found  to  be  fixed  in  a  sightly  ilexed  position ; 
complete  extension  is  impossible  on  account  of  the  cartilage 
being  wedged  between  the  articular  surfaces  of  the  femur  and 
tibia,  but  flexion  is  usually  comparatively  easy.  Tenderness 
is  elicited  on  making  pressure  over  the  position  of  the  anterior 
attachment  of  the  cartilage — that  is,  at  the  inner  edge  of  the 
ligamentum  patellar  in  the  groove  between  the  femur  and 
tibia.  The  pain  is  increased  on  attempting  to  extend  the 
joint.  Considerable  effusion  rapidly  takes  place  into  the 
synovial  cavity.  As  a  rule  little  is  to  be  learned  by  palpation, 
although  in  exceptional  cases  an  undue  prominence  may  be 
felt,  and  in  others  a  hollow,  depending  ujjon  whether  the 
cartilage  has  slipped  outside  the  joint  or  towards  its  interior. 

In  cases  of  recurrent  disj^lacement  each  attack  is  accompanied 
by  symptoms  similar  in  kind  to  those  above  described,  but 
less  severe,  and  the  patient  has  usually  learned  to  carry  out 
some  manipulation  by  which  he  is  able  to  return  the  cartilage 
into  position.  He  seeks  advice  with  a  view  to  having  some- 
thing done  to  prevent  displacement  occurring,  and  to  restore 
the  stability  of  the  joint,  which,  in  many  cases,  is  impaired, 
l)reventing  him  following  his  occupation. 

Differential  Diar/nosis. — A  displaced  cartilage  is  to  be 
diagnosed  from  a  loose  body  in  the  joint,  free  or  pedunculated, 
and  from  a  sjjrain  of  the  internal  or  external  lateral  ligament. 
In  the  differential  diagnosis,  the  history  of  the  condition  and 
the  site  of  tenderness  are  the  most  valuable  guides.  In  the 
case  of  a  displaced  cartilage  the  pain  is  always  I'eferred  to 
the  same  spot,  while  in  other  forms  of  loose  body  it  may  be  at 
any  i)art  of  the  joint  and  varies  in  difl'erent  attacks. 

Treatnient. — The  patient  is  placed  on  a  couch  and  reduction 
of  the  displaced  cartilage  is  attempted  by  first  fully  flexing  the 
knee,  then  firndy  rotating  the  leg^ — inwards  in  the  case  of  the 
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internal  cartilage,  outwards  in  the  case  of  the  external, — and 
finally  suddenly  extending  the  joint,  keeping  up  the  rotation 
at  the  same  time.  Alternate  flexion  and  extension  with 
rotatory  movements  is  sometimes  successful.  Several  attempts 
are  often  necessary,  and  a  general  ana3sthetic  may  be  called 
for.  After  reduction  the  limb  is  fixed  with  sandbags,  and 
massage  and  movement  employed,  great  care  being  taken  that 
no  rotatory  movement  is  permitted  at  the  knee.  Prolonged  rest 
and  sujjport  are  necessary  to  allow  of  repair  of  the  torn  ligaments. 
When  the  patient  begins  to  use  the  joint  he  must  be  careful  to 
avoid  movemients  which  throw  strain  on  the  weak  ligaments. 

In  recurrent  cases  attempts  may  be  made  to  retain  the 
cartilage  in  position  by  pads,  bandages,  or  other  forms  of 
apparatus  so  combined  as  to  prevent  rotation  taking  place  at 
the  knee.  In  the  majority  of  cases,  however,  the  best  results 
are  obtained  by  exposing  the  cartilage  by  an  incision  in-  its 
long  axis,  and  stitching  it  to  the  capsule  or  periosteum  over  the 
liead  of  the  tibia,  or  excising  it,  in  whole  or  in  part,  as  may 
be  necessary.  The  capsule  is  closed  by  a  row  of  buried  catgut 
sutures,  and  the  wound  stitched  without  drainage. 

R'UjyUvre  of  the  Crucial  Ligaments. — A  few  cases  have  been 
recorded  in  which,  as  a  result  of  severe  twisting  forms  of 
violence,  the  crucial  ligaments  have  been  torn  from  their 
attachments,  leaving  the  joint  loose  and  unstable,  so  that  the 
tibia  and  the  femur  may  be  moved  laterally  on  one  another. 
Where  the  disability  persists  the  joint  may  be  opened  and  the 
ligaments  sutured  in  position  (Mayo-Robson). 

Sprains  of  the  knee  are  comparatively  common  as  a  result 
of  sudden  twisting  or  wrenching  of  the  joint.  In  addition  to 
the  stretching  or  tearing  of  the  ligaments,  there  is  usually  a 
considerable  efiiision  of  fluid  into  the  synovial  cavity.  The 
swelling  which  results  fills  up  the  hollows  on  either  side  of 
the  patella,  and  extends  for  some  distance  in  the  .synovial 
pouch  underneath  the  quadriceps  tendon.  The  patella  is  rai.?ed 
from  the  front  of  the  femur  by  the  collection  of  fluid  in  the 
joint — "  floating  patella."  If  firmly  pressed  upon,  the  patella 
may  be  made  to  rap  against  the  trochlear  surface. 

A  sprain  is  to  be  diagnosed  from  separation  of  one  or  other 
of  the  adjacent  epiphyses,  fractures  involving  the  articular  ends 
of  the  bones,  and  displacement  of  the  semilunar  cartilages.  On 
account  of  the  swelling,  which  obscures  the  outline  of  the  part, 
the  differential  diagnosis  is  often  very  difiicult.  Chief  reliance 
is  to  be  placed  upon  the  bones  retaining  their  normal  relation- 
ships, and  upon  the  fact  that  the  points  of  maximum  tender- 
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ness  are  over  the  attachments  of  the  lateral  ligaments.  As  the 
internal  lateral  ligament  sutlers  most  frequently,  the  most  tender 
spot  is  usually  over  its  attachments  to  the  inner  asjDect  of  the 
head  of  the  tibia — less  frequently  over  the  internal  condyle. 

Unless  efficiently  treated  a  sprain  of  the  knee  is  liable  to 
result  in  weakness  of  the  joint,  associated  with  effusion  of  fluid 
in  the  synovial  cavity  (traumatic  hi/drops).  This  is  more  likely 
to  occur  if  the  joint  be  repeatedly  subjected  to  slight  degrees  of 
violence,  such  as  are  liable  to  occur  in  football  or  other  athletic 
exercises — hence  the  name  "  footballer's  knee  "  sometimes  applied 
to  the  cpndition. 

Treatment.- — In  recent  and  severe  cases  the  patient  must  be 
confined  to  bed.  The  severe  pain  which  accompanies  the  injury 
may  be  allayed  by  the  application  of  very  hot  water,  or  by  an 
ice-bag.  To  prevent  or  arrest  efi'usion,  firm  elastic  pressure  over 
a  thick  pad  of  cotton  wool  is  useful.  Massage  and  movement 
.should  be  commenced  at  once  and  carried  out  assiduously  to 
promote  absorption  of  the  effusion  and  prevent  the  formation  of 
adhesions.  Prolonged  fixation  in  rigid  splints  leads  to  stiffness, 
and  may  necessitate  the  use  of  an  anaesthetic  to  restore  the 
movements  of  the  joint. 

In  the  chronic  form  the  best  results  are  obtained  by  rest  and 
blistering.  When  the  patient  is  unable  to  lie  up,  massage  should 
be  systematically  employed,  and  a  firm  elastic  bandage  should 
be  worn. 

INJURIES  OF  THE  PATELLA. 

Fracture  of  the  patella  is  a  comparatively  common  injury 
in  adult  males.  It  may  result  from  direct  violence,  such  as  a 
kick  or  a  fall  on  the  knee,  and  the  fracture  is  then  vertical, 
oblique,  or  comminuted.  More  frequently,  however,  the  patella 
is  snapped  across  the  lower  end  of  the  femur  by  a  sudden  and 
forcible  contraction  of  the  quadriceps  extensor  muscle  taking 
place  while  the  limb  is  partially  flexed — as,  for  example,  in  the 
attempt  to  .save  one's  self  from  falling  backward.  The  line  of 
fracture,  which  is  transverse  or  slightly  oblique,  crosses  the  bone 
a  little  below  its  middle.  Fractures  of  the  patella  are  seldom 
compound  unless  from  severe  violence,  such  as  the  kick  of  a 
hor.se. 

Chief  interest  attaches  to  the  transverse  fracture,  in  which 
the  degree  of  displacement  depends  upon  the  extent  to  which 
the  lateral  expansions  of  the  quadriceps  tendon  are  lacerated. 
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As  a  rule  they  are  but  slightly  torn,  so  that  the  separation  of 
the  fragments  does  not  exceed  an  inch.  In  other  cases  they  are 
widely  torn,  and  the  contraction  of  the  quadriceps  muscle 
separates  the  fragments  by  three  or  four  inches,  and  some- 
times causes  tilting  of  the  upper  fragment.  As  the  peri- 
osteum is  usually  torn  at  a  level  lower  than  the  fracture,  its 
free  ends  hang  as  a  fringe  from  the  upper  fragment,  and  by 
getting  between  the  broken  ends  may  form 
a  barrier  to  firm  osseous  union  (Macewen). 
As  the  lower  fragment  is  usually  tilted 
forwards,  it  is  often  difficult  to  adjust  the 
fragments  accurately  without  an  operation. 

Clinical  Features. — The  limb  is  at  once 
rendered  useless,  especially  for  movements 
of  extension,  the  patient  being  unable  to  lift 
his  heel  off  the  bed.  The  knee-joint  is  filled 
with  blood  and  effusion,  which  sometimes 
extends  into  the  bursa  under  the  quadriceps. 
The  two  fragments  can  be  detected,  sepa- 
rated by  an  interval  which  admits  of  the 
finger  being  jalaced  between  them,  and  this 
is  increased  on  flexing  the  knee.  On  relax- 
ing the  quadriceps  the  fragments  may  be 
approximated  more  or  less  completely,  and 
pain  and  crepitus  elicited  on  rubbing  them 
together.  There  is  usually  considerable 
ecchymosis  on  the  sides  and  back  of  the 
Fig.  161. — Fracture  of  knee. 
?tISV^ 'o?°fri?  Prof/nos^•s.--In  cases  with  little  displace- 
ments,'°wliicli  'a?e  ment,_if  the  fragments  be  kept  in  perfect 
united  by  a  fibrous  apposition  osseous  union  may  take  place, 
band.  In  the  great  majoritj^  of  cases,  however,  the 

(Anatomical  Musciun  of  union  is  fibrous.  As  time  advances,  the 
burgM''^'"'*^^  of  Ecliu-  shortening  of  the  quadriceps  and  the  gradual 
stretching  and  thinning  of  the  coimecting 
fibrous  band  allow  of  wide  separation  of  the  fragments  (Fig. 
161),  which  to  a  A^ariable  extent  interferes  with  the  stability 
and  functions  of  the  limb.  The  upper  fragment  sometimes 
becomes  attached  to  the  front  of  the  femur,  and  moves 
it  in  extension,  and  the  fibrous  band  between  the  two  frag- 
ments gradually  becomes  stretched.  With  modern  methods  of 
treatment,  complete  restoration  of  function  is  usually  attained 
within  six  or  eight  weeks.  Previouslj^  the  period  of  dis- 
ability was  often  much  longer.    It  is  not  uncommon  for  the 
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patella  to  be  refracturecl  by  a  fall  within  a  month  or  two  of  a 
previous  fracture. 

Treatment. — The  best  method  of  treating  a  fracture  of  the 
patella  is  still  sub  judice.  It  is  probably  true  that  the  best 
functional  results  are  most  speedily  obtained  by  operative 
measures.  The  laceration  of  the  lateral  aponeurosis,  the  tilting 
of  the  fragments,  and  the  interposition  of  the  torn  periosteum 
between  the  fragments,  can  in  no  other  way  be  rectified  with 
certainty.  The  operation,  however,  should  only  be  undertaken 
by  those  who  are  thoroughly  familiar  with  wound  technique, 
and  Avho  have  every  means  at  their  disposal  for  carrying  it  out. 

Operative  Treatment. — Before  performing  the  operation,  the 
skin  in  the  region  of  the  knee  must  be  carefully  purified,  the 
delay  of  one  or  two  days  thus  entailed  being,  in  our  opinion,  no 
di.sad  vantage. 

A  vertical  or  semilunar  incision,  with  its  convexity  upwards, 
is  made  through  the  skin  and  fascia,  and  the  fragments  freely 
exposed.  All  blood-clot  is  removed  from  the  joint,  the  peri- 
osteum is  reflected  from  between  the  fragments,  and  any 
clot  or  loose  portions  of  bone  lying  between  them  removed. 
The  fragments  are  then  approximated  by  suturing  the  bone 
directly  with  silver  wire,  chromic  gut,  or  fishing  gut,  after 
drilling  holes  obliquely  to  avoid  piercing  the  articular  cartilage. 
Where  the  fracture  is  comminuted,  or  the  bone  liable  to  be  split 
up  in  the  drilling  process,  the  sutures  may  be  applied  circum- 
ferentially  round  the  patella  so  as  to  draw  the  fragments  into 
apposition.  These  sutures  pass  through  the  quadriceps  tendon 
above  and  the  ligamentum  patelte  below,  keeping  as  near  to  the 
bone  as  possible.  Whichever  method  is  adopted,  the  periosteum 
should  be  stitched  over  the  fracture,  and  the  tear  in  the  apo- 
neurosis closed  with  fine  catgut  sutures.  Drainage  is  not  neces- 
sary.   The  limb  is  fixed  on  a  suitable  splint. 

So  soon  as  the  wound  is  healed — in  a  week  or  ten  days — the 
splint  may  be  removed,  and  massage  and  movement  of  the  limb 
commenced,  and  the  patient  may  be  allowed  to  move  his  limb  in 
bed.  When  silver  wire  sutures  are  used,  he  may  be  allowed  up 
with  sticks  or  crutches  in  a  month  after  the  operation,  but  when 
le.ss  rigid  materials  are  used  it  is  necessary  to  keep  him  in  bed 
longer. 

Suf)cutanefms  opemtions'  are  preferred  by  some  ;  but  as  these 
measures  are  no  safer  than  opon  operations,  and  arc  less  certain, 
we  prefer  the  latter. 

Non-o})erative  Treatment. — When  there  is  no  displacement, 
as  in  vertical  fractures,  or  in  transverse  fractures  not  accom- 
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pauied  by  laceration  of  the  lateral  expansions  of  the  quadriceps 
tendon,  the  limb  may  be  placed  upon  an  inclined  plane,  to  relax 
the  quadriceps  muscle,  or  in  a  Croft's  or  box  splint  extending 
well  up  the  thigh.  Massage  should  be  carried  out  from  the  first, 
special  care  being  taken,  by  moving  it  transversely,  to  prevent 
the  patella  forming  adhesions  with  the  front  of  the  femur. 

Wharton  Hood  recommends  that  the  patient  should  be  kept 
in  bed  for  a  day  or  two,  the  injured  region  being  massaged 
daily.  About  the  fourth  day  a  strip  of  adhesive  plaster,  three 
inches  wide,  is  applied  so  as  to-  encircle  the  thigh  in  the  lower 
third.  The  patient  is  then  allowed  to  use  the  limb  with  caution. 
No  attempt  is  made  to  approximate  the  fragments,  as,  according 


Pig.  162. — Treatment  of  Fracture  of  Patella  by  means  of  Inclined  Plaue 
and  Elastic  Extension. 

to  Hood,  fibrous  union  does  not  entail  any  interference  with  the 
utility  of  the  limb. 

The  majority  of  surgeons,  however,  aim  at  bringing  the 
fragments  into  apposition,  and  endeavour  to  secure  osseous  union 
if  possible. 

When  the  fragments  are  separated  by  more  than  threc- 
cjuarters  of  an  inch,  and  circumstances  forbid  operative  treat- 
ment being  adopted,  the  limb  should  be  placed  upon  an  inclined 
plane  to  relax  the  quadriceps  muscle,  and  means  taken  to 
arrest  effusion  and  to  diminish  the  swelling  of  the  joint 
by  systematic  massage  and  a  supporting  bandage.  When, 
in  the  course  of  a  few  days,  this  has  been  accomplished, 
an  attempt  is  made  to  approximate  the  fragments.  This  is  done 
by  fixing  a  large  horse-shoe  shajjed  piece  of  adhesive  plaster  to 
the  front  of  the  thigh,  embracing  the  upper  fragment.  Ex- 
tension is  made  upon  this  by  means  of  rubber  tubing,  which  is 
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fixed  to  the  foot  piece  of  the  splint  (Fig.  162).  The  bandage 
which  binds  the  limb  to  the  splint  should  make  upwai'd  pressure 
on  the  lower  fragment,  or  this  may  be  done  by  a  special  piece 
of  adhesive  plaster  with  elastic  tubing  pulling  in  an  upward 
direction. 

The  retentive  apparatus  is  kept  on  for  about  six  weeks,  and 
the  knee  must  not  be  flexed  lest  the  fibrous  tissue  be  stretched. 
A  rigid  but  easily  removable  apparatus  is  thereafter  applied, 
and  the  patient  allowed  ^_ 
up  on  crutches,  the  limb 
being  massaged  daily 
to  improve  the  tone  of 
the  muscles. 

Old-standing  Frac- 
iures. — When  the  use- 
fulness of  the  limb  is 
seriously  i  inpaired  from 
want  of  union,  or  on 
account  of  the  length 
of  the  fibrous  band 
connecting  the  frag- 
ments (Fig.  161),  it 
may  be  necessary  to 
perform  secondary  sut- 
ure. The  operation  is 
carried  out  on  the  same 
lines  as  that  for  recent 
fracture,  the  ends  of 
the  bones  being  rawed 
and  adhesions  divided. 
It  is  sometimes  neces- 
.sary  to  lengthen  the 
quadriceps  muscle  by  making  a  number  of  V-shaped  incisions 
through  its  substance,  before  the  fragments  can  be  a[)proximated. 

When  operative  treatment  is  contra-indicated,  the  patient 
should  be  fitted  with  a  firm  apparatus  wliicli  will  limit  flexion 
of  the  knee  and  sujjport  the  fragments. 

Dislocations  of  the  patella  are  j'are.  They  result  from 
exaggerated  muscular  movements  when  the  limb  is  in  the  fully 
extended  jiosition,  or  from  a  blow  on  one  or  other  edge  of 
the  bone.  Laxity  of  the  ligaments  and  knock-knee  are  pre- 
dis[)osiiig  factors. 

The  tjutward  is  the  most  common  variety- -the  inward  being 
very  rare.    Either  may  be  complete  or  incomplete.  Sometimes 


Fio.  1G3.— Old-staudiiig  Fracture  of  Patella 
with  wide  separation  of  fragments. 

The  patient  was  able  to  follow  his  occupation  as  a 
<lock-labourer. 
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the  bone  is  rotated  so  that  its  edge  rests  on  the  front  of  the 
femur — vertical  dislocation  (Fig.  164);  and  in  a  few  cases  it 
has  been  completely  turned  round,  so  that  the  articular  surface 
is  directed  forwards. 

Clinical  Feattires. — The  joint  is  fixed,  usually  in  a  position 
of  slight  flexion,  and  the  displaced  patella  can  readily  be 
palpated.  The  deformity  is  a  very  striking  one,  and  at  first 
sight  suggests  a  much  more  serious  injury.  Although  easily 
reduced,  the  dislocation  is  liable  to  recur. 

To  effect  reduction,  the  quadriceps  must  be  thoroughly  relaxed 
by  extending  the  leg  upon  the  thigh  and  flexing  the  thigh  upon 
the  pelvis.  If  the  patella  be  now  tilted  by  making  firm  pressure 
on  that  edge  of  it  which  lies  furthest  from  the  middle  of  the 
joint,  and  at  the  same  time  pushed  towards  the  middle  line,  it 
usually  slips  into  position  without  difficulty.    The  limb  is  placed 


PiQ.  164. — Vertical  Dislocation  of  Patella. 


on  a  posterior  splint,  and  firm  elastic  pressure  made  on  the 
joint  to  prevent  or  diminish  effusion.  Massage  and  movement 
are  carried  out  from  the  first. 

As  the  displacement  is  liable  to  recur,  the  patient  should 
wear  a  firm  elastic  bandage  or  a  strong  knee-cap. 

Pertnanent  and  recurrent  dislocations  of  the  jMtella  will  be 
described  in  the  chapter  on  deformities. 

Feactuees  of  the  Bones  of  the  Leg. 

The  bones  of  the  leg  may  be  broken  together  or  separately. 

Fracture  of  both  Bones. — The  nature  of  the  violence  pro- 
ducing this  injury  plays  an  important  part  in  determining  its 
anatomical  and  clinical  features.  Fracture  by  direct  violence, 
such  as  the  passage  of  a  wheel  over  the  limb,  or  a  severe  blow, 
may  occur  at  any  level,  the  bones  giving  way  at  the  point  of 
impact.  The  line  of  fracture  tends  to  be  transverse,  both  bones 
being  broken  at  the  same  level  (Fig.  165).    There  is  often  little 
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or  no  displacement,  and  such  as  there  is  is  angular,  and  is 
determined  by  the  direction  of  the  fracturing  force. 

When  the  violence  is  indirect,  as  from  a  fall  on  the  feet,  or  a 
twist  of  the  foot,  the  tibia  usually  gives  way  at  the  junction  of 
its  lower  and  middle  thirds,  and  the  fibula  at  a  higher  level 
(Fig.  166).  Torsion  of  the  leg  is  probably  the  most  important 
factor  in  the  production 
of  the  fracture,  the  lower 
fragment  being  fixed  by 
the  pressure  of  the  foot 
upon  the  ground,  while  the 
ujiper  fragment  is  rotated 
by  the  impetus  of  the  body. 
I  „ji,, ; ,  /  Both  fractures  are  usually 
iiti/  . .  1  oblique — that  iu  the  tibia 
running  from  above  down- 
ward, forward,  and  inward, 
and  it  is  generally  found 
that  the  obliquity  of  the 
fibular  fracture  corresponds 
with  that  in  the  tibia. 

Muscular  contraction 
alone  may  produce  fracture 
of  both  bones,  or  may  aug- 
ment the  twisting  force. 

There  is  usually  con- 
siderable displacement. 
The  upper  fragments  pro- 
ject forwards,  while  the 
lower  fragments  tend  to 
move  backwards  under  the 
influence  of  gravity  and  the 
traction  of  the  calf  muscles. 
The  calf  muscles  pull  up 
the  heel  and  point  the  toes, 
and  the  weight  of  the  foot 
causes  it  to  fall  outwards. 
On  account  of  the  superficial  position  of  the  tibia  and  the 
pointed  character  of  the  fragments,  this  fracture  is  frequently 
rendered  compouiul  by  the  bone  coming  through  the  skin.  The 
[)rojecting  i)icce  of  bone  is  usually  the  lower  end  of  the  upper 
fragment.  This  fracture  is  also  very  often  comminuted.  It  has 
been  observed  that  when  the  line  of  fracture  forms  the  letter  V 
on  the  subcutaneous  surface  of  the  tibia,  there  is  invariably  a 
VOL.  r— .31 


Fio.  165.— Trans- 
verse Fr.acture  of 
botli  I5ones  of 
Leg  by  direct 
violence. 


Fici.  166.  —  Oblique 
Fracture  of  both 
Bones  of  Leg  by  in- 
direct violence. 
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fissure  passing  along  the  back  of  the  bone  into  the  ankle-joint — 
a  complication  which  adds  to  the  risk  of  subsequent  stifiuess 
and  impaired  usefulness  of  the  limb.  We  have  frequently  found 
the  superior  tibio-fibular  articulation  torn  open  in  severe  fractures 
of  both  bones  of  the  leg. 

Clinical  Features. — The  tibial  fracture  is  always  readily 
recognised  by  running  the  fingers  along  the  crest  of  the  shin,  an 
irregularity  being  detected.  Abnormal  mobility,  tenderness, 
and  crepitus  are  usually  to  be  elicited  at  this  point.  It  is  often 
difficult  to  make  out  the  fibular  fracture,  and  it  is  not  always 
advisable  to  attempt  to  do  so,  especially  if  the  manijmlations 
cause  pain  or  tend  to  increase  the  displacement.  Not  in- 
frequently it  may  be  recognised  by  detecting  a  point  of  maximum 
tenderness  at  the  seat  of  fracture,  or  of  pain  on  distal  pressure. 
The  condition  of  the  fibula  can  usually  be  inferred  by  noting  the 
amount  of  deformity,  and  the  extent  of  mobility  of  the  tiljial 
fragments. 

On  account  of  the  close  connection  of  the  skin  to  the  peri- 
osteum on  the  subcutaneous  asjject  of  the  tibia,  the  tension 
caused  by  extravasated  blood  is  often  extreme  and  blisters 
frequently  form  over  the  area  of  ecchymosis.  When  infected  by 
bacteria  these  are  liable  to  lead  to  sloughing  of  the  skin,  which 
may  render  the  fracture  compound. 

The  vessels  and  nerves  of  the  leg  are  seldom  damaged. 

Simple  fractures  without  displacement  usually  consolidate 
in  from  four  to  six  weeks.  When  oblique,  comminuted  or 
compound  union  is  often  delayed,  and  the  functions  of  the  limb 
may  not  be  regained  until  three  or  even  four  months  after  the 
accident. 

Treatment. — Reduction  of  the  fracture  is  best  accomplished 
under  anaesthesia.  Traction  is  made  upon  the  foot  while  the 
fragments  are  mani^iulated  into  position.  The  pointing  of 
the  toes  and  the  outward  rotation  of  the  foot  have  at  the  same 
time  to  be  corrected.  The  normal  outline  of  the  leg  is  restored 
when  the  ball  of  the  great  toe,  the  internal  malleolus,  and  the 
inner  edge  of  the  patella  are  in  the  same  plane. 

The  retentive  apparatus  to  be  applied  depends  upon  the 
tendency  to  redisplacement,  the  degree  of  swelling,  and  the 
extent  of  the  damage  to  the  skin. 

In  transverse  fractures  with  a  moderate  amount  of  swelling, 
and  intact  skin,  the  limb  may  immediately  be  enclosed  in  a  rigid 
apparatus  such  as  lateral  poroplastic  splints  retained  in  position 
by  an  elastic  bandage,  or  a  plaster  of  Paris  case,  preferably 
in  the  form  of  a  Croft's  splint,  which  admits  of  massage 
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being  carried  out  from  tlie  first.  When  the  fracture  is  in  the 
lower  third  of  the  leg  the  ambulatory  splint  (Fig.  171)  gives 
excellent  results,  and  is  of  special  service  in  hospital  practice. 
This  splint  allows  of  a  certain  amount  of  movement  of  the 
muscles,  and  it  is  u.sually  found  when  it  is  removed  at  the  end 
of  thi-ee  or  four  weeks  that  the  ankle  is  freely  movable  and  there 
is  no  atrophy  of  muscles. 

When  the  fracture  is  oblique  and  it  is  difficult  to  retain  the 
fragments  in  position,  or  when  there  is  great  swelling  with 
bullte  or  bruises  on  the  skin,  a  splint  which  can  easily  be  taken 
off  and  replaced  is  to  be  preferred.  One  of  the  simplest  and 
most  efficient  is  the  Box  Splint  (Fig.  168).  This  consists  of  two 
pieces  of  wood  extending  from  above  the  knee  to  an  inch  or 
two  beyond  the  sole,  and  a  little  broader  than  the  maximum 


Fio.  167. — Recent  Fracture  of  both  Bones  of  Leg  in  Lower  Third  by  direct 

violence. 

diameter  of  the  leg.  These  are  rolled  into  the  opposite  ends  of 
a  folded  .sheet  so  as  to  form  two  sides  of  a  box,  of  which  the 
sheet  constitutes  a  third  side.  It  is  often  found  advantageous 
to  insert  another  ])oard,  fitted  with  a  foot-piece,  between  the 
folds  of  the  sheet  forming  the  third  side  of  the  box,  to  add  to 
the  rigidity  of  the  splint,  and  to  aid  in  controlling  the  foot. 
By  folding  one  side  of  the  sheet  somewhat  obliquely,  the  box  is 
made  a  little  wider  at  the  knee  than  at  the  ankle,  and  so  fits  the 
limb  more  accurately. 

The  limb  is  placed  in  this  box,  the  sides  of  which  have  been 
carefully  padded.  Pressure  is  taken  off  the  condyles,  the  head 
of  the  fibula,  the  malleoli  and  the  tip  of  the  heel  by  ring  pads, 
and  a  large  supporting  pad  is  placed  behind  the  tendo  Achillis. 
A  folded  towel  is  laid  over  the  front  of  the  leg,  forming  a  lid 
to  the  box,  and  the  whole  is  bound  to  the  limb  by  three  slip 
knots.    Finally  the  foot  is  fixed  at  right  angles  to  the  leg  by  a 
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figure-of-eight  bandage  or  a  piece  of  elastic  webbing.  Sand- 
bags placed  alongside  sei've  to  steady  the  limb.  When  the  box 
splint  stops  short  of  the  knee  the  limb  may  be  suspended  in  a 
Salter's  cradle,  which  allows  the  patient  to  move  about  more 
freely  in  bed. 

To  prevent  shortening  in  oblique  fractures  and  in  those 
near  the  ankle-joint,  where  it  is  often  difficult  to  control 
the  lower  fragment,  extension,  applied  by  weight  and  pullej^, 


Fig.  168. — Bo.x  Splint  for  Fractures  of  Bones  of  Leg. 


may  be  of  service.  The  strapping  may  be  applied  only  to  the 
lower  fragment,  but  we  prefer  to  carry  it  to  the  uiDper  third 
of  the  leg. 

When  the  skin  is  damaged,  as  it  so  frequently  is  on  the  inner 
aspect  of  the  tibia,  antiseptic  and  protective  dressings  must  be 
applied  to  prevent  septic  infection,  and  to  promote  healing. 

Massage  is  carried  out  daily  so  soon  as  the  condition  of  the 
skin  will  admit  of  it,  and  to  prevent  stilfness  the  ankle  is  moved 
from  the  commencement  of  treatment.  In  the  course  of  three 
weeks,  when  the  fracture  is  consolidated,  lateral  poroplastic 
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splints,  retained  by  an  elastic  bandage,  may  be  substituted,  and 
the  patient  allowed  up  on  crutches.  Union  is  usually  complete 
in  from  six  to  eight  weeks. 

Operative  Treatment. — When  overriding  cannot  otherwise  be 
corrected  it  is  advisable  to  secure  the  fracture  mechanically  by 
operation.    A  curved  incision  with  its  convexity  backward  is 
made  over  the  inner  side  of  the  tibia,  exposing  the  fragments 
which  are  then  screwed,  pegged,  or  wired 
according  to  circumstances.   It  is  seldom 
necessary  to  deal  specially  with  the  fibula.  | 
A  box  splint  is  applied  till  the  wound  has 
healed,  after  which  a  Croft's  splint  is 
substituted  and  massage  commenced. 

We  do  not  share  in  the  dissatisfac- 
tion expressed  by  some  surgeons,  notably  \ 
Arbuthnot  Lane,  as  to  the  results  ob-  | 
tained  by  non-operative  means  in  these  \ 
fractures,  and   do   not   recommend  a  ^  » 

systematic  resort  to  operative  treatment. 

Ununited  f  racture  of  the  bones  of  the 
leg  is  sometimes  met  with.  It  is  treated 
on  the  same  lines  as  in  other  situations, 
but  may  prove  extremely  intractable, 
especially  in  the  case  of  children,  in 
whom  indeed  it  is  sometimes  incurable. 

Mal-union,  on  account  of  the  dis- 
ability it  entails,  may  call  for  operative 
treatment  in  the  form  of  osteotomy  of 
one  or  both  bones. 

Compound  fractures  are  treated  on 
the  lines  already  laid  down  for  the  treat- 
ment of  compound  fractures  in  general. 

Fracture  of  the  tibia  alone  is  due  to 
direct  violence  or  to  a  twist  of  the 
foot.  There  is  little  displacement,  as  the  intact  fibula  retains 
the  fragments  in  position,  and  union  takes  place  rapidly  and 
without  deformity. 

Fracture  of  the  fibula  alone  may  result  from  direct  violence, 
and,  on  account  of  the  support  given  by  the  tibia,  is  usually 
unattended  by  displacement  or  deformity.  Bennett  of  Dublin 
has  pointed  out  that  it  is  common  to  meet  with  an  oblique 
fracture  of  the  upper  third  of  the  fibula  as  the  result  of  an 
outward  twist  of  the  ankle  while  the  foot  is  extended.  This 
fracture  is  characterised  by  pain  localised  at  the  seat  of  the 


Fia.  169.  —  Badly  -  uuiteil 
Fracture  of  both  Boues  of 
Leg. 
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break,  on  moving  the  loot  in  such  a  way  as  to  bring  the 
astragalus  to  bear  against  the  fibula.  Local  pressure  also  may 
make  the  fibula  yield  and  may  elicit  crepitus.  In  some  cases 
this  fracture  is  associated  with  injuries  in  the  region  of  the 
ankle-joint.  This  fracture  is  very  often  overlooked,  and  from 
want  of  proper  treatment  results  in  prolonged  impairment  of 
usefulness  of  the  limb. 

IVeatment. — Fractures  of  the  tibia  or  fibula  alone  are  treated 
on  the  same  lines  as  fractures  of  both  bones.  The  ambulant 
method  of  treatment  is  particularly  useful  in  these  cases 
(Fig.  171). 


CHAPTER  XXVII. 


INJURIES  IN  REGION  OF  ANKLE  AND  FOOT. 

Surgical  auatomy  —  Feactukes  :  Pott's  fradure ;  Converse  of  Pott's 
fracture ;  Separation  of  lower  epiphysis ;  Fractxore  of  astragalus ; 
Fracture  of  os  Calais ;  Fractures  of  other  tarsal  hones ;  Fractures 
of  metatarsal  hones;  Fractures  of  plialanges — Dislocations:  Of 
ankle-joint ;  Of  inferior  tibio-Jihular  joint ;  Complete  dislocation  of 
astragalus  ;  Suh-astragaloid  dislocation  ;  Medio-tarsal  dislocation  ;  . 
Tarso-mclutarsal  dislocation  ;  Dislocations  of  toes. 

The  fractures  in  this  region  include  Pott's  fracture,  and  its 
converse ;  separation  of  the  lower  ejjiphysis  of  the  tibia ; 
fractures  of  the  astragalus,  os  calcis,  and  other  tarsal  bones  ; 
and  fractures  of  the  metatarsals  and  phalanges.  Various 
dislocations  also  occur,  the  most  important  being  those  of  the 
ankle-joint,  of  the  astragalus,  and  the  sub-astragaloid  dislocation. 

Surgical  Anatomy. — -In  studying  the  injuries  in  the  region  of  the 
ankle-joint  it  is  of  importance  to  understand  the  terms  which  are 
employed  in  describing  the  movements  of  the  foot.  Thus  by  flexion  or 
dorsi-flexion  is  tiieant  that  movement  which  approximates  the  dorsum 
of  the  foot  to  the  front  of  the  leg  ;  while  extension  or  plantar  flexion 
means  the  drawing  up  of  the  heel  so  that  the  toes  are  pointed.  In 
inversion  the  inner  edge  of  the  foot  is  drawn  up  so  that  the  sole  looks 
inwards,  an  attitude  which  is  analogous  to  supination  of  the  hand.  In 
cversion  the  outer  edge  of  the  foot  is  drawn  uji,  the  sole  looking  out- 
wards— analogous  to  pronation  of  the  hand.  Adduction  indicates  the 
rotation  of  tlie  foot  so  that  the  toes  are  turned  towards  the  middle  line  ; 
while  in  abduction  the  toes  are  turned  away  IVoni  the  middle  lino. 

The  most  prominent  bony  lainhnarks  in  the  region  of  the  ankle  are 
the  two  malleoli,  the  external  lying  further  back,  and  about  half  an 
inch  lower  than  the  internal.  On  the  inner  side  of  the  foot  i'rom 
behind  forward  may  l)e  felt  the  internal  tuberosity  of  the  os  calcis,  the 
suste7itaciilu7u  Inli,  which  lies  about  one  inch  vertically  below  the  tip 
of  the  malleolus,  the  tubercle  of  the  scaphoid,  about  an  inch  in  front  of 
the  malleolus,  and  at  a  slightly  lower  level ;  the  internal  cuneiform , 
and  the  base,  shaft,  and  head  of  th(i  Jlrst  nietularsal. 

On  the  outer  side  may  be  recognised  the  external  tuberosity  of  the 
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OS  calois,  the  peroneal  tuhcrclc  on  tlie  same  bone  ;  the  ctiboid ;  and  the 
prominent  base  of  the  Jifl/i  meUUarsal. 

The  astragalo-scaphoid  joint  lies  immediately  behind  tlie  tubercle  of 
the  scaphoid,  and  a  line  drawn  straight  across  the  foot  at  this  level 
passes  over  the  calcaneo-cuboid  joint. 

Tiie  ankle-joint,  formed  by  the  articiilation  of  the  tibia  and  fibula 
with  the  astragalus,  lies  about  half  an  inch  above  the  tip  of  the  internal 
malleolus,  and  is  so  constructed  that  when  the  foot  is  at  a  right  angle 
with  the  leg,  it  is  only  possible  to  flex  and  extend  the  joint.  "When 
the  toes  are  pointed,  however,  slight  lateral  and  rotatory  movements 
are  iiossible.  The  chief  seat  of  lateral  movement  of  the  foot  is  at  the 
astragalo-scaphoid  and  calcaneo-cuboid  articulations — "the  ndd-tarsal 
joint. " 

The  ankle-joint  owes  its  strength  chiefly  to  the  malleoli  and  the 
external  and  internal  lateral  ligaments,  aud  to  the  inferior  tibio-fibular 
ligaments,  which  bind  together  the  lower  ends  of  the  bones  of  the  leg. 
The  numerous  tendoias  passing  over  the  joint  on  every  side  also  add  to  its 
stability. 

The  synovial  membrane  of  the  ardsle -joint  passes  up  between  the 
bones  of  the  leg  to  line  the  inferior  tibio-flbular  joint ;  but  it  is  distinct 
from  that  of  the  inter-tarsal  joints,  which  communicate  with  one  another 
in  a  complicated  manner. 

Fractures  in  the  Region  of  the  Ankle. 

Pott's  Fracture. — It  must  clearly  be  understood  that  various 
lesions  occurring  in  the  region  of  the  aukle-joint  are  included 
under  the  clinical  term  "  Pott's  fracture."  Although  of  a 
similar  nature,  and  produced  by  similar  forms  of  violence, 
they  vary  considerably  in  their  anatomy  aud  clinical  features. 
They  are  all  the  result  of  combined  eversion  and  abduction  of 
the  foot — produced,  for  example,  by  the  foot  slipping  off  the 
kerb-stone,  or  by  the  patient  jumping  from  a  height  and  landing 
on  the  inner  side  of  the  foot. 

When  forcible  eversion  is  the  chief  movement,  the  tightening 
of  the  internal  lateral  ligament  usually  tears  off  the  internal 
malleolus  across  its  base.  The  astragalus  is  then  brought  to 
bear  on  the  external  malleolus,  and  the  inferior  tibio-fibular 
ligament  may  rupture,  or  the  outer  portion  of  the  tibia  to  which 
it  is  attached  may  be  avulsed.  This  form  is  sometimes  called 
Dupuytren^s  fracture.  The  force  continuing  to  act,  the  lower 
end  of  the  fibula  is  pressed  outwards  and  breaks  close  above  the 
malleolus.  When  the  bones  are  widely  seimrated  in  Dupuytren's 
fracture  the  astragalus  may  be  forced  up  between  them,  causing 
great  broadening  of  the  ankle. 

When  the  movement  of  abduction  predominates,  the  internal 
lateral  ligament  is  usually  ruptured,  or  the  anterior  edge  or  tip 
of  the  malleolus  torn  off.    The  inferior  tibio-fibular  ligament 
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usually  resists,  and  an  oblique  fracture  of  the  fibula  three  or 
four  inches  from  its  lower  end  results. 

Clinical  Features.  — In  a  considerable  pro|)ortion  of  cases — in 
our  expei'ience  in  the  majority — this  fracture  is  not  accompanied 
by  any  marked  deformity  of  the  foot,  and  the  patient  is  often 
able  to  walk  after  the  injury  with  only  a  slight  limp. 

In  others,  however,  the  deformity  is  marked  and  characteristic 
(Fig.  170).  The  foot  is  everted,  its  inner  side  resting  on  the 
ground.  The  internal  malleolus  is  unduly  prominent,  stretching 
the  skin,  which  may  give  way  if  the  patient  attempt  to  walk. 
The  foot  having  lost 
the  support  of  the 
malleoli,  is  often  dis- 
Ijlaced  backward,  and 
the  toes  are  jjointed 
by  the  contraction  of 
the  calf  muscles.  There 
is  abnormal  mobility 
—  both  lateral  and 
antero-jjosterior — and 
crepitus  may  be  elic- 
ited. The  points  of 
tenderness  are  over 
the  internal  lateral 
ligament  or  internal 
malleolus,  according 
to  which  is  damaged  ; 
the  inferior  tibio- 
fibular joint,  and  at  Fig.  170.— Pott's  Fi-actm-e  with  marked 
the  seat  of  fracture  deformity, 
of  the  fibula.  Distal 

pressure  over  the  shaft  of  the  fibula,  or  on  the  extreme  tip  of 
the  malleolus,  may  also  elicit  pain  and  crepitus  at  the  seat  of 
fracture.  There  is  usually  considerable  ecchymosis  and  swelling 
in  the  hollows  below  the  malleoli.  In  Dupuytreu's  fracture, 
when  the  astragalus  passes  l)etween  the  tibia  and  fibula, 
there  is  great  broadening  of  the  ankle. 

There  is  often  great  difficulty  in  distinguishing  a  fracture 
without  displacement  in  the  region  of  the  ankle-joint  from  a 
■iprain.  Both  forms  of  injury  result  from  the,  same  kinds  of 
violence,  and  are  rapidly  followed  by  marked  swelling  and 
discoloration  of  the  overlying  soft  parts.  When  a  sprain  is 
accompanied  by  efFusion  into  the  ankle-joint  there  is  a  distinct 
tender  swelling  in  front  of  the  articulation,  usi>ecially  marked 
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towards  the  outer  side  of  the  extensor  tendons,  and  the  hollow 
on  each  side  of  the  tendo  Achillis  is  filled  up  by  a  similar 
swelling.  Pain  is  caused  by  pressing  the  articular  surfaces 
against  one  another.  The  sheaths  of  the  tendons  passing  over 
the  joint  are  often  distended  with  fluid  and  yield  a  peculiar 
crepitant  creaking  when  the  foot  is  moved.  In  a  sprain  the 
point  of  maximum  tenderness  is  over  the  ligaments  which  have 
been  damaged,  whereas  in  fracture  the  site  of  the  break  is  the 


Pig.  171. — Ambulant  Splint  of  Plaster  of  Paris. 


most  tender  spot.  The  X-rays  are  often  useful  in  doubtful 
cases. 

When  any  doubt  remains  as  to  the  diagnosis,  the  injury 
should  be  treated  as  a  fracture. 

Treatment. — In  those  cases  of  fracture  of  the  lower  end  of  the 
fibula  in  which  there  is  no  marked  displacement — and  they  con- 
stitute a  considerable  proportion — the  limb  should  be  massaged  and 
laid  on  a  pillow  between  saudbags,  or  placed  in  a  box  splint  for 
two  or  three  days,  until  the  swelling  subsides,  after  which  some 
form  of  rigid,  moulded  splint  is  applied,  which  will  allow  the 
patient  to  get  about  with  crutches.  A  useful  appliance 
for  this  purpose  is  lateral  poroplastic  splints  fixed  in  position 
with  an  elastic  bandage,  which  has  the  advantage  over  a  plaster 
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of  Paris  case,  that  it  can  be  removed  daily  to  permit  of  massage 
and  movement  being  carried  out.  This  is  a  point  of  great 
practical  importance,  because  if  massage  and  movement  be 
neglected  not  only  does  union  take  place  more  slowly,  but  the 
persistent  stiffness  of  the  ankle  and  oedema  of  the  leg  and  foot 
which  ensue  prolong  the  period  of  the  patient's  incapacity,  and 
endanger  the  functional  usefulness  of  the  limb. 

It  is  in  cases  of  this  kind  that  the  ambulatory  method  of 
treatment  yields  its  best  results. 
When,  in  the  course  of  two  or  three 
days,  the  swelling  has  subsided,  a 
plaster  of  Paris  case  (Fig.  171)  is 
applied  in  such  a  way  that  when  the 
patient  walks  the  weight  is  trans- 
mitted from  the  tuberosities  of  the 
tibia  through  the  plaster  case  to  the 
ground,  no  weight  being  borne  by  the 
bones  at  the  seat  of  fracture.  This 
is  done  as  follows  : — A  boracic  lint 
bandage  is  applied  to  the  limb  as  far 
as  the  knee,  and  protecting  pads  or 
rings  of  wool  are  placed  over  the 
tuberosities  of  the  tibia,  the  head  of 
the  fibula,  and  the  malleoli.  A  pad 
of  wool  about  three  inches  thick  is 
then  placed  under  the  sole  of  the 
foot  and  fixed  in  position  by  a  plaster 
of  Paris  bandage,  which  is  carried  up 
the  limb  in  the  usual  way.    The  case 

is  made  specially  strong  on  the  sole,  _      ^       .     ,  „ 

1  ./       1  V       1        J.1       -1       !•  Fig.  1/2. — Dupuytren  s  Splmt 
arouijd  the  ankle,  along  the  sides  ol      .^^^^^-^^      conect  eve^sion 

the  leg,  and  at  the  bearing-point  at     of  loot. 

the  head  of  the  tibia.     After  the 

plaster  has  thoroughly  set,  the  patient  is  allowed  to  walk  about 
with  a  stick,  crutches  being  unnecessary.  In  the  course  of 
three  weeks  the  plaster  case  may  be  removed  and  the  linil) 
massaged.  It  is  usually  found  that  the  movements  of  the  ankle 
are  scarcely  interfered  with,  and  the  patient  is  generally  able 
to  resume  work  within  a  month  of  the  accident. 

When  there  is  marked  eversion  of  the  foot  it  is  sometimes 
necessary  to  reduce  the  deformity  under  chloroform,  and  if  it 
tends  to  recur  this  may  be  prevented  by  Dupivytren^ ii.  splint 
(Fig.  172).  This  .splint,  which  is  the  same  shape  as  Liston's 
long-splint,  but  on  a  smaller  scale,  is  applied  to  the  inner  side 
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of  the  leg,  extending  from  the  internal  tuberosity  of  the  tibia 
to  well  beyond  the  sole  of  the  foot.  A  large  pad  is  placed  in  the 
hollow  above  the  internal  malleolus,  and  must  be  thick  enough  to 
carry  the  splint  so  far  from  the  limb  that  when  the  foot  is  fully 
inverted  it  does  not  touch  the  splint.  The  upper  end  of  the  sphnt 
having  been  fixed  to  the  leg,  a  bandage  is  ap^jlied  to  correct  the 
e  version  of  the  foot,  and  at  the  same  time  to  support  the  heel,  and, 
as  far  as  possible,  to  overcome  the  pointing  of  the  toes.  Care 
must  be  taken  to  avoid  carrying  the  turns  of  this  bandage  over 
the  seat  of  fracture.  The  limb  may  then  be  slung  in  a  cradle, 
or  placed  on  a  pillow  resting  on  its  outer  side  with  the  knee 
flexed.  In  the  course  of  a  week  or  ten  days 
a  poroplastic  or  a  Croft's  splint  may  be  sub- 
stituted, and  massage  commenced. 

When  backward  displacement  of  the  heel 
is  the  prominent  deformity,  Syme's  horse-shoe 
sjdint  (Fig.  173)  may  be  found  useful.  It 
is  applied  to  the  anterior  aspect  of  the  limb, 
which  is  carefully  padded  to  prevent  undue 

pressure  on  the 
edge  of  the  shin 
bone.  In  order 
that  the  splint 
may  have  a  flat 
surface  to  rest  up- 
on, the  padding 
must  be  twice  as 


Fig.  173. — Syme's  Horse-slioe  Spliut  applied  to 
correct  backward  disijlacenient  of  foot. 


thick 


the 
the 
the 
the 


over 
inner  as  over 
outer  side  of 

leg.  After  the  upper  end  of  the  splint  has  been  fixed  below 
knee,  the  heel  is  pulled  forward  by  a  few  turns  of  bandage  passed 
over  the  prongs  at  the  lower  end  of  the  splint.  The  foot  is  then 
inverted  and  brought  up  to  a  right  angle  by  a  few  supplementary 
turns  of  the  bandage.  In  a  M^eek  or  teir  days  this  appliance 
may  be  replaced  by  a  poroplastic  or  a  Croft's  splint. 

Mal-union  of  Pott's  fracture  may  necessitate  an  operation  to 
restore  the  usefulness  of  the  ankle.  This  consists  in  dividing 
the  bone  by  means  of  an  osteotome,  forcibly  inverting  the  foot, 
and  then  putting  the  limb  up  in  the  same  way  as  a  recent  fracture. 

The  Converse  of  Pott's  Fracture  —  sometimes  called 
"Pott's  Fracture  with  Inversion."  —  This  injury  is  fairly 
common  and  results  from  forcible  inversion  of  the  foot.  The 
external  malleolus  is  broken  across  its  base,  or,  in  young  subjects, 
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along  the  epiphysial  line.  The  internal  malleolus  alone  may 
be  carried  away,  or  a  portion  of  the  broad  part  of  the  tibia  may 
accompany  it. 

The  foot  i.s  inverted,  the  heel  falls  back,  and  the  toes  are 
pointed  (Fig.  174). 

In  other  respects  it  corresponds  to  the  tyjjical  Pott's  fracture, 
and  is  treated  on  the 
.sameprinciples.  When 
Dupuytren's  splint  is 
required  it  i.s,  of  course, 
applied  to  the  outer 
side  of  the  leg. 

Separation  of  the 
loiver  e2n2Jhysis  of  the 
tibia  is  not  very  coni- 
mon.  It  occurs  most 
frequently  between 
the  age  of  eleven  and 
eighteen  as  a  result  of 
forcible  e  version  or 
inversion  of  the  foot. 
It  is  usually  accom- 
panied by  fracture  of 
the  diaphysis  of  the 
tibula,  and  is  not  in- 
frequently compound. 
When  displaced  out- 
ward or  inward,  the 
.aet.  37.    Blow  01)  deformity  is  very  char- 

muer  side  of  an-  ^^cterLstic.  Thegrowth  „,„  p  riQ 

kle.  Tibiabroken    r  °      n     I<  10.  175.— Partial  Separation 

about  two  inclies  °*  ^^^^^  ^}^y   ^e     of  Lower  Epiphysis  of  Tibia, 

above  top  of  in-  arre.sted,  in  which  case     in  a  boy  aet.  16. 

ternal  malleolns.  the  continued  growth 

malleohis  chf '^"i  fibula  causes  the  foot  to  become  inverted. 

nia  eo  us  c  ippet  rpj^^  treatment  is  the  same  as  for  Pott's  fracture. 

Fracture  of  the  astragalus  may  occur  as 
a  result  of  a  fall  from  a  height,  the  bone  being  crushed  between 
the  tibia  and  the  os  calcis.  It  is  usually  associated  with  other 
fractures,  and  its  diagnosis  is  only  to  be  made  by  exclusion,  or 
by  the  u.se  of  the  Rontgen  rays.  In  interpreting  radiograms  of 
injuries  in  this  region,  care  must  be  taken  not  to  mistake  the 
OS  trigonum  tarsi  for  a  fracture.  The  only  satisfactory  treatment 
i.s  complete  excision  of  the  bone — an  operation  wliich  usually 
yields  very  good  results. 


Fro 


174.  —  C'on- 
verso  of  Pott's 
Fracture.  Man 
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The  OS  calcis  is  usually  broken  by  a  fall  from  a  height, 
landing  on  the  sole  of  the  foot.  Forcible  contraction  of  the  calf 
muscles  may  tear  off  the  portion  of  the  bone  to  which  the 
tendo  Achillis  is  attached. 

When  the  result  of  a  fall  on  the  foot  the  primary  fracture  is 
usually  longitudinal,  passing  through  the  facets  for  the  astragalus 
and  cuboid,  and  from  this  various  secondary  fissures  radiate, 
and  the  cancelled  tissue  is  much  crushed,  so  that  the  whole  bone 
is  flattened  out.  In  spite  of  the  great  comminution  of  the  bone 
it  is  often  impossible  to  elicit  crepitus,  as  the  fragments  are 
held  together  by  the  investing  soft  parts.  In  other  cases  the 
foot  may  feel  like  "  a  bag  of  bones."  The  lesion  is  often  mistaken 
for  a  fracture  of  the  lower  end  of  the  fibula,  or  is  not  diagnosed 
at  aU.  The  chief  clinical  feature  is  pain  on  movement  of  the 
foot,  or  on  attempting  to  walk.  The  foot  appears  flat,  and 
the  hollows  on  either  side  of  the  tendo  AchiUis  are  filled  up. 
In  many  cases  there  is  a  persistent  tenderness  in  the  foot 
which  delays  restoration  of  function.  The  injury  may  occur 
simultaneously  in  both  feet. 

Separation  of  the  posterior  tubercle  by  forcible  contraction 
of  the  tendo  Achillis  may  result  from  a  misstep,  or  from  a  fall  on 
the  ball  of  the  foot.  The  separated  fragment  is  pulled  up  for  a 
distance  of  one  or  two  inches,  and  the  rough  surface  from  which 
it  has  been  torn  may  be  recognised.  The  patient  is  often  able 
to  walk  immediately  after  the  accident,  although  with  difficulty. 

Treatment. — In  simple  comminuted  fractures  the  jjatient 
should  be  ansesthetised,  and  the  foot  moulded  into  position, 
special  care  being  taken  to  restore  the  arch  in  order  to  avoid 
any  tendency  to  flat  foot.  A  plaster  of  Paris  case  or  Croft's 
splint  is  then  applied,  and  the  foot  suspended  in  a  cradle  to 
relax  the  calf  muscles.  Massage  and  movements  of  the  ankle 
and  tarsal  joints  should  be  commenced  within  a  few  days  to 
prevent  stifi'ness. 

Compound  fractures  confined  to  the  os  calcis  may  be  treated 
on  conservative  lines,  but  if  associated  with  other  injuries  of  tlie 
foot  may  necessitate  amputation. 

When  the  posterior  part  of  the  bone  is  torn  off  by  the  tendo 
Achillis,  a  good  functional  result  is  usually  obtained  by  relaxing 
the  calf  muscle  and  fixing  the  foot  in  the  position  of  extreme 
plantar  flexion  with  the  knee  flexed,  but  in  some  cases  it  may  be 
advisable  to  peg  the  fragments,  either  through  the  skin  or  after 
exposing  them  by  incision. 

The  other  hones  of  the  tarsus  are  very  rarely  fractured 
separately. 
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Fractures  of  the  metatarsals  and  phalanges  usually  result 
from  direct  violence,  crushing  the  foot  and  severely  damaging 
the  soft  parts. 

When  simple,  these  injuries  are  often  overlooked  on  account 
of  the  difficulty  of  eliciting  the  signs  of  fracture,  owing  to  the 
swelling  which  accomjjanies  them.  The  use  of  the  Rontgen 
rays  has  shown  that  certain  painful  conditions  in  the  foot 
following  comparatively  slight  injuries  are  due  to  undetected 
fractures  of  metatarsals  or  phalanges.  These  injuries  are  best 
treated  in  a  rigid  moulded  splint. 

Compound  fractures  are  more  commonly  met  with,  and  are 
to  be  treated  on  the  same  principles  as  govern  such  injuries 
elsewhere. 

A  fracture  of  the  base  of  the  fifth  metatarsal  has  been 
described  by  Jones  of  Liverpool.  It  is  produced  by  the 
patient  coming  down  forcibly  on  the  outer  edge  of  the 
foot  while  the  foot  is  inverted  and  the  heel  raised — as,  for 
example,  in  dancing.  There  is  a  localised  swelling  over  the 
base  of  the  fifth  metatarsal,  and  pain  when  the  patient  puts 
weight  on  the  foot.  There  is  no  crepitus  or  deformity.  The 
fracture  is  readily  recognised  by  the  Rontgen  rays.  It  is  treated 
by  massage  and  movement. 

Dislocations  IN  the  Region  of  the  Ankle. 

Dislocations  of  the  Ankle-joint. — In  describing  dislocations 
of  the  astragalus  from  the  tibio-fibular  socket,  the  varieties  are 
named  according  to  the  direction  in  which  the  foot  passes — 
backward,  forward,  inward,  outward,  or  upward. 

All  of  them  may  be  complete,  but  are  more  frequently 
incomplete,  and  they  are  all  liable  to  become  compound,  either 
from  tearing  of  the  skin  at  the  time  of  the  injury,  or  by  its 
sloughing  at  a  later  period.  Although  as  a  rule  there  is  little 
difficulty  in  effecting  reduction  by  manipulation,  these  injuries 
are  liable  to  be  followed  by  stiflEness  and  impaired  usefulness  of 
the  joint. 

The  backward  dislocation  is  the  most  common,  and  results 
from  extreme  plantar  flexion  of  the  foot,  wedging  the  astragalus 
Ijctween  the  tibia  and  fibula,  as  from  a  fall  backwards  while  the 
foot  is  fixed.  The  lateral  ligaments  arc  torn,  and  one  or  both 
malleoli  may  be  broken,  or  the  posterior  part  of  the  articular 
edge  of  the  tibia  chipped  off. 

The  foot  appears  shortened,  the  heel  is  unduly  prominent 
behind,  and  the  lower  ends  of  the  tibia  and  fibula  project  in  front. 
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sometimes  coming  through  the  skin.  The  tendons  around  the 
joint  are  stretched  or  torn. 

Forward  dislocation  results  from  extreme  dorsal  flexion  of 
the  ankle-joint.  The  foot  appears  lengthened,  the  heel  is  less 
prominent  than  normal,  and  the  hollows  on  each  side  of  the  tendo 
Achillis  are  obliterated.  The  astragalus  is  felt  in  front  of 
the  tibia,  and  the  malleoli  appear  to  be  displaced  backwards 

and  towards  the  sole. 

Lateral  dislocations — inward  or 
outward  —  are  only  possible  after 
fracture  of  one  or  both  malleoli, 
and  may  be  looked  upon  as  com- 
plications of  these  injm-ies. 

The  astragalus  may  pass  U2nvards 
between  the  bones  of  the  leg  in  cases 
where  the  interosseous  ligament  is 
ruptured,  and  in  aggravated  cases  of 
D Lipuytren's  fracture.  There  is  great 
broadening  in  the  region  of  the  ankle, 
and  the  malleoli  are  unduly  promi- 
nent under  the  skin,  which  is  tightly 
stretched  over  them.  They  are  also 
nearer  to  the  sole  than  normal.  The 
movements  of  the  ankle-joint  are  lost. 

Dislocation  of  the  inferior  tihio- 
Jibidar- joint  is  exceedingly  rare,  ■  ex- 
cept in  association  with  fractures  of 
the  lower  ends  of  the  bones  of  the 
leg,  particularly  Dupuytren's  frac- 

°J  ^"^^}^  ture,  or  with  dislocation  of  the  ankle- 
alter  Coinpounu  Iraoture  with   .  .  ' 

Lateral  Dislocation  of  Ankle.    J^""  Pl'Oper. 

Treatment. — The  patient  having 

(Specimen  m  Professor  Annandale  s   ,  r     j    •  ^ 

collection.)  been  anissthetised,  the  toot  is  ex- 

tended and  the  knee  and  hip  joints 
flexed  in  order  to  relax  the  calf  muscles  as  completely  as  possible. 
Traction  is  then  made  upon  the  foot,  while  counter-extension  is 
applied  to  the  leg,  and  the  bones  are  manipulated  into  position. 
Reduction  usually  takes  place  gradually  without  the  characteristic 
snap  which  accompanies  reduction  of  most  dislocations.  It 
is  sometimes  necessary  to  divide  the  tendo  Achillis,  particularly 
in  cases  of  forward  dislocation. 

When  the  astragalus  passesupwardsbetweenthetibiaand  fibula, 
it  is  sometimes  impossible  to  effect  reduction  by  manipulation,  and 
the  best  results  are  then  obtained  by  excising  the  astragalus. 
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The  after  treatment  of  dislocations  of  the  ankle  consists  in 
applying  massage  to  the  foot  and  ankle,  and  keeping  the  leg  on 
a  pillow  between  sandbags.  After  all  swelling  has  been  dis- 
persed, a  splint  is  applied  to  prevent  backward  displacement  of 
the  heel. 

In  compound  dislocations  which  have  become  infected  primary 
amputation  may  be  indicated,  but  in  young  and  healthy  subjects 
an  attempt  should  be  made  to  save  the  foot. 

Dislocation  of  the  astragalus  from  its  articula- 
tions with  the  bones  of  the  leg  above  and  the  os 
calcis  and  scaphoid  below,  is  a  comparatively 
common  injury,  and  results  from  a  violent  wrench 
of  the  foot.    It  may  be  incomplete  or  complete 
When  the  foot  is  plantar-Hexed  at  the  moment  of 
injury  the  displacement  is  generally  forward 
with  a  tendency  outward.    The  astragalus  comes 
to  rest  on  the  external  cuneiform  and  cuboid 
bones,  the  foot  being  adducted,  inverted, 
and  displaced  bodily  inward.    In  a  large 
proportion  of  cases  the  dislocation  is  com- 
pound, more  or  less  of  the  astragalus  being 
forced  through  the  skin  of  the  dorsum  of 
the  foot  (Fig.  177). 

When  the  foot  is  dorsi-flexed  at  the 
moment  of  injury  the  displacement  is 
backward,  but  this  is  very  rare,  as  are 
also  lateral  dislocations,  and  dislocation 
hy  rotation,  in  which  the  astragalus  is 
rotated  in  its  socket.  In  all  these 
injuries  the  head  of  the  astragalus 
loses  its  normal  relationship  with  the 
malleoli. 

Treatment. — An  attempt  should  be 
made  to  reduce  the  dislocation  under  auiesthesia,  the  limb  being 
placed  in  the  same  position  as  for  reduction  of  dislocations  of  the 
ankle.  While  traction  is  made  upon  the  foot,  an  assistant  presses 
directly  on  the  displaced  bone  and  endeavours  to  manipulate  it 
into  position.  Tins  usually  succeeds  in  incomplete  dislocations, 
but  it  not  infre([uently  fails  in  those  which  are  complete,  an(l 
in  this  case  it  is  best  to  excise  the  astragalus.  In  most  cases 
of  compound  dislocations  also  the  l)one  should  be  removed.  The 
after  treatment  is  carried  out  on  the  same  lines  as  for  dislocations 
of  the  ankle. 

Sub-astragaloid  Dislocation.  —  In  this  dislocation,  which 
vni,.  [ — 3.r, 


Fig.  177.— Compound 
nislocation  of  the  Astragalus. 

(Dr.  Win.  Stewart's  case.) 
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results  from  the  same  kinds  of  violence  as  the  last,  the  astragalus 
retains  its  position  in  the  tibio-fibular  socket,  and  the  os  calcis 
and  scaphoid,  with  the  rest  of  the  foot,  are  carried  away  from  it. 
The  head  of  the  astragalus,  therefore,  maintains  its  normal 
relationship  with  the  malleoli — a  point  of  importance  in  the 
differential  diagnosis  between  this  injury  and  dislocation  of  the 
astragalus.  The  displacement  is  usually  incomplete,  and  the 
foot  may  either  pass  backward  and  inward,  or  backward  and 
outward.  When  the  foot  passes  harlnvard  and  inward,  the  head 
of  the  astragalus  projects  on  the  outer  part  of  the  dorsum, 
resting  on  the  cuboid.  The  dorsum  of  the  foot  is  shortened, 
the  heel  lengthened,  the  toes  adducted,  and  the  inner  boi'der  of 
the  foot  raised.  The  external  malleolus  is  unduly  prominent, 
and  reaches  nearly  to  the  sole. 

In  the  bac/nvard  and  outivard  variety,  the  internal  malleolus 
and  head  of  the  astragalus  jiroject  unduly  towards  the  inner  side 
of  the  foot,  which  is  abducted  and  everted. 

In  neither  variety  is  there  any  mechanical  obstacle  to  move- 
ment at  the  ankle-joint. 

The  treatment  is  carried  out  on  the  same  lines  as  for  disloca- 
tion of  the  astragalus,  reduction  being  effected  without  difficulty 
in  most  cases.  If  this  fails,  as  it  occasionally  does,  it  may  be 
necessary  to  excise  the  astragalus. 

Medio-tarsal  dislocation — that  is,  at  the  astragalo-scaphoid  and 
calcaneo-cuboid  articulations  —  is  extremely  rare.  The  distal 
segment  of  the  foot  is  usually  disi)laced  towards  the  sole ;  the 
foot  is  foreshortened,  the  malleoli  raised  from  the  sole,  the  arch 
of  the  foot  is  lost,  and  the  first  row  of  tarsal  bones  project  on 
the  dorsum.  The  treatment  consists  in  reducing  the  displace- 
ment by  manipulation,  after  which  massage  and  movement  are 
employed. 

Tarso-metatarsal  Dislocations. — One,  several,  or  all  of  the 
metatarsals  may  be  separated  from  the  distal  row  of  tarsal  bones 
— the  usual  cause  being  a  fall  from  a  horse,  the  foot  being  fixed 
in  the  stirrup.  The  bases  of  the  metatarsal  bones  are  displaced 
outward  and  toward  the  dorsum.  Reduction  by  manipulation  is 
generally  easy. 

Dislocations  of  the  Toes.  — The  great  toe  may  be  dislocated  at 
its  metatarso-phalangeal  joint,  the  base  of  the  proximal  phalanx 
jDassing  outward  and  towards  the  dorsum.  Diagnosis  and  reduc- 
tion are  alike  easy.    Inter-phalangeal  dislocations  are  very  rare. 
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DISEASES  OF  BONE. 

Anatomy  and  jiliysiology  —  Regeneration  of  bone  —  Transplantation  of 
bone.  Diseases  of  Bone — Definition  of  terms— Pyogenic  diseases : 
Acute  osteomyelitis  and  periostitis ;  Chronic  and  relapsing  osteo- 
myelitis; Absccsj  of  bone — Tuberculous  diseases — Syphilitic  diseases 
— Hydatids  ;  Rickets  ;  Osteomalacia — Tumours  of  bone. 

Surgical  Anatomy. — During  the  period  of  growth  a  long  bone,  such  as 
the  tibia,  consists  of  a  shaft  or  diaphysis,  and  two  extremities  or  epiphyses. 
So  long  as  growth  continues  there  intervenes  between  the  shaft  and  each 
of  the  epiphyses  a  disc  of  actively  growing  cartilage  —  the  epiphysial 
cartilage.  At  the  junction  of  this  cartilage  with  the  shaft  is  a  zone  of 
young,  vascular,  spongy  boue  known  as  the  ossifying  or  e'piphysial 
jii.nclion.  The  shaft  may  be  described  as  a  cylinder  of  compact  bone — 
the  cortex — enclosing  the  medullary  canal,  which  is  filled  with  marrow. 
The  extremities,  which  include  the  ossifying  junctions,  consist  of  spongy 
bone,  the  spaces  of  which  are  also  filled  with  marrow.  The  articular 
aspect  of  the  epiphysis  is  invested  with  a  thick  layer  of  hyaline  cartilage, 
known  as  the  articular  cartilage. 

The  external  investment  of  the  bone — the  jjeriosteum — is  thick  and 
vascular  during  the  period  of  growth,  but  becomes  thin  and  less  vascular 
when  the  skeleton  has  attained  maturity.  It  is  easily  detached  from 
the  shaft  of  the  bone  except  at  the  attachments  of  muscles  ;  at  the 
extremities  it  is  intimately  connected  wdth  the  epi])liysial  cartilage  and 
with  the  epiphysis,  and  at  tlie  margin  of  the  latter  it  becomes  continuous 
with  the  capsular  ligament  of  the  adjacent  joint. 

The  arrangement  of  the  blood-vessels  determines  to  some  extent  the 
incidence  of  certain  of  the  diseases  to  which  bones  are  liable.  The 
nutrient  artery,  after  entering  the  medullary  canal  through  a  special 
foramen  in  the  cortex,  bifurcates,  and  one  main  division  runs  toward.s 
each  of  the  extremities  of  the  bone,  and  terminates  at  the  ossifying 
junction  in  a  scries  of  capillary  loops  projected  against  the  epiphysial 
i;artilage.  This  arrangement  of  capillary  loops  favours  the  lodgment  of 
any  organisms  which  may  bo  circulating  in  the  blood,  and  is  partly 
accountable  for  the  frequency  with  which  diseases  of  bacterial  origin 
develop  in  the  region  of  the  ossifying  junction.  Tlio  shaft  of  the  bone 
is  nourished  also  by  numerous  blood-vessels  from  the  periosteum,  which 
penetrate  the  cortex  tlirough  the  Haversian  canals  and  anastomose 
witli  those  derived  from  the  nutrient  artery. 
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Tlie  epiphyses  are  nourished  by  a  separate  system  of  bloocl-vessels, 
chiefly  derived  from  the  arteries  ^^hich  supply  the  adjacent  joint.  The 
veins  of  the  marrow  are  remarkable  for  their  large  calibre  and  for  the 
absence  of  valves.  The  nerves  enter  the  marrow  along  with  the  arteries, 
and,  being  derived  from  the  sympathetic  system,  are  ]irol)ably  chiefly 
concerned  with  the  innervation  of  the  blood-vessels,  but  they  are  also 
capable  of  transmitting  sensory  impulses,  as  pain  is  a  prominent  feature 
of  many  bone  aH'ections. 

Fvndions  of  the  Periosteum,  Marrow,  ami  EpijJhysial  Cartilage. — The 
periosteum  is  devoted  to  the  formation  of  new  bone.  The  marrow,  in 
addition  to  its  blood-forming  functions,  is  chiefly  concerned  in  the 
absorption  of  bone  which  is  in  excess  of  })liysiological  requirements.  In 
diseased  conditions  the  formation  of  new  bone  by  the  periosteum  may  be 
arrested,  retarded,  or  exaggerated.  In  paralysed  limbs,  and  esijeciallj- 
in  children,  the  function  of  the  periosteum  is  often  in  abeyance,  and  the 
bones  are  abnormally  thin  and  smooth.  Increase  in  the  activity  of  the 
periosteum  results  in  an  addition  to  the  thickness  or  to  the  girth  of  the 
affected  bone.  "When  the  new  bone  is  added  in  the  shape  of  a  uniform 
layer  on  the  surface,  the  condition  is  spoken  of  as  hyiJcrostosis ;  when  it 
assumes  the  form  of  spicules  or  irregular  oaitgrowths,  these  are  spoken 
of  as  osteophytes ;  and  when  it  is  heaped  up  so  as  to  form  a  circumscribed 
elevation,  this  is  described  as  a  node. 

Under  certain  conditions— and  especially  from  the  prolonged  irritation 
caused  by  pyogenic  infection  or  by  syphilis — the  marrow  may  assume 
active  bone-forming  functions.  This  may  lead  to  condensation  of  the 
spongy  bone,  and  to  diminiition  or  obliteration  of  the  medullary  canal, 
whereby  the  bone  becomes  dense  and  heavy  ;  to  this  condition  the 
name  sclerosis  is  applied.  When  the  periosteum  and  marrow  arc 
simultaneously  engaged  in  the  excessive  formation  of  new  bone,  a 
combination  of  hyperostosis  and  sclerosis  results. 

Under  other  conditions  the  absorption  of  lime  salts  and  excavation 
of  bone  may  be  excessive,  and  the  shaft,  which  was  originally  lirm  and 
rigid,  may  become  soft  and  brittle.  These  changes  may  render  the  bone 
liable  to  break  under  slight  violence,  or  to  bend  under  the  weight  of 
the  body. 

The  term  hypertrophy  of  bone  refers  to  a  physiological  increase  in  the 
bone-forming  functions  of  the  periosteum  or  of  the  marrow,  or  of  both 
combined  ;  the  term  atropihy  to  a  condition  in  which  the  Ibrmation  ol' 
bone  is  retarded  or  arrested,  or  in  which  the  absorption  of  bone  is  in 
excess  of  the  normal.  There  is  both  diminished  formation  and  excess- 
ive absorption  of  bone  in  the  atrophy  which  accompanies  old  ago. 
Considerable  interest  attaches  to  that  form  met  with  in  the  neck  of  the 
femur,  in  which,  while  the  bone  retains  its  external  form,  there  is 
excavation  and  enlargement  of  the  marrow  spaces  at  the  expense  of  the 
osseous  framework  ;  this  is  sometimes  described  as  eccentric  atroph}-  or 
senile  osteoporosis. 

The  function  of  the  epiphysial  cartilage  is  to  provide  for  the  growth 
of  the  shaft  in  length.  While  all  epiphysial  cartilages  contribute  to 
this  result,  certain  of  them  functionate  more  actively  and  for  a  longer 
period  than  others.  Those  at  the  knee  contribute  more  to  tiie  length 
of  the  lower  limb  than  do  those  at  the  hip  or  ankle,  and  thej'  are  also 
the  last  to  unite.  In  the  upper  limb  this  arrangement  is  reversed,  for 
the  more  active  epiphyses  are  at  the  shoulder  and  wrist,  and,  like  those 
at  the  knee,  are  also  the  hist  to  unite. 

The  activity  of  the  epiphysial  cartilage  may  bo  niodilied  as  a  )esuh 
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of  disease.  In  rickets,  for  example,  the  formation  of  new  bone  may 
take  place  unequally,  and  may  go  on  more  rapidly  iu  one  half  of  the 
disc  than  iu  the  other,  with  the  result  that  the  axis  of  the  shaft  comes 
to  deviate  from  the  normal,  as  in  knock-knee  and  bow-kuee.  In 
bacterial  diseases  originating  in  the  marrow,  if  the  epiphysial  junction 
is  directly  involved  in  the  destructive  process,  its  bone-forming  functions 
may  be  retarded  or  abolished,  and  tlie  subsequent  growtli  of  tlie  bone 
be  seriously  interfered  with.  On  the  other  hand,  if  it  is  not  directly 
involved,  but  is  merely  intlueuced  by  the  proximity  of  an  inflammatory 
process,  its  bone-forming  functions  may  be  stimulated  and  the  growth 
of  the  bone  iu  length  exaggerated.  In  paralysed  limbs  the  growth  from 
the  epiphyses,  although  sometimes  retarded  or  arrested,  is  usually  little 
short  of  the  normal.  The  result  of  interference  with  growth  is  more 
injurious  iu  the  lower  than  in  the  upper  limb,  because,  from  the 
functional  point  of  view,  it  is  essential  that  the  lower  extremities 
should  be  approximately  of  equal  length.  If  the  growth  of  one  of  two 
parallel  boues  is  arrested,  as  in  the  forearm  or  leg,  the  continued  growth 
of  the  other  results  in  a  deviation  of  the  hand  or  foot  to  one  or  other  side. 

In  certain  constitutional  diseases,  such  as  rickets  and  inherited 
syijhilis,  all  the  epiphysial  juuctions  of  the  skeleton  may  have  their 
activities  retarded,  in  which  case  dwarfing  of  the  individual  results. 

Regeneration  of  Bone. — When  bone  has  been  lost  or  destroyed  as  a 
result  of  injury  or  disease,  it  is  cap)able  of  being  rejn'oduced,  and  the 
extent  to  which  regeneration  takes  place  varies  under  ditt'erent  con- 
ditions. The  chief  part  iu  the  regeneration  of  bone  is  played  by  the 
Ijeriostcum,  in  virtue  of  the  active  functions  possessed  by  the  layer  of 
osteoblasts  on  its  deep  surface.  Provided  the  periosteum  has  been 
preserved,  the  whole  shaft  of  a  long  bone  may  be  reproduced  after 
having  been  destroyed  by  disease  or  removed  by  operation.  The 
reproductive  capacity  of  the  periosteum  covering  the  epiphyses  is 
usually  more  restricted  ;  were  it  otherwise,  the  exaggerated  formation 
of  new  bone  which  sometimes  occurs  after  injury  or  disease  might 
interfere  with  the  movements  of  the  adjacent  joint  more  frequently 
than  it  does.  Similarly,  the  periosteum  of  the  Hat  bones  of  the  skull 
and  of  the  bones  of  the  face,  which  are  primarily  developed  in  membrane, 
has  very  little  capacity  of  forming  new  bone  ;  hence,  when  bone  has 
been  lost  or  removed  in  these  situations,  there  often  results  a  permanent 
gap  or  defect,  even  although  the  periosteum  has  been  preserved. 

The  marrow  plays  a  minor  part  in  the  regeneration  of  bone.  It  is 
chiefly  of  service  in  eating  away  or  removing  periosteal  bone  which  is 
not  permanently  required,  and  in  modelling  the  new  bone  according  to 
the  architectural  requirements  of  tiie  part.  AVhen  the  marrow  lias  been 
destroyed  by  disease,  or  scooped  out  in  the  course  of  an  operation,  the 
formation  of  new  bone  may  result  in  the  obliteration  of  the  medullary 
canal. 

Wounds  or  defects  in  articular  cartilage  are  repaired  chiefly  by  the 
formation  of  fibrous  or  osseous  tissue. 

Transplantation  of  Bone — Bonc-yvafiintj. — There  is  still  considerable 
dilfercnce  of  opinion  as  to  the  fate  of  portions  of  bone  which  have  been 
removed  from  their  native  soil  and  implanted  elsewhere,  or  reimplauted 
in  the  situation  from  whicii  they  wore  detached.  According  to  Barth 
and  otlicrs,  the  implanted  portion  of  bone  remains  quite  passive,  like 
any  other  aseptic  foreign  body,  such  as  ivory  or  calcined  bono,  and  is 
gradually  penetrated  by  tlio  suri'nunding  vessels  and  tissue  elements, 
and  finally  rci>laced  by  new  bono.     Clinical  experience  is  conclusive 
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that  a  portion  of  bone  Avliich  has  been  completely  detached  from  its 
surroundings — for  example,  a  trephine  circle,  or  a  flap  of  bone  detached 
with  the  saw,  or  the  loose  fragments  in  a  compound  fracture  —  may 
unite  if  replaced  in  position,  and  may  after  an  interval  present  a  surface 
which  is  absolutely  intact,  while  at  its  margins  it  is  lirmly  and 
permanently  incorporated  with  tlie  surrounding  bone.  Embedded 
foreign  bodies,  on  the  other  hand,  such  as  ivory  jicgs  or  decalcified 
bone,  exhibit,  on  removal  after  a  suttieient  interval,  evidence  in  the 
shape  of  worm -eaten  depressions  and  perforations  of  having  been 
eroded. 

Transplanted  living  bone  retains  its  vitality,  not  only  when 
embedded  in  bone -forming  tissues,  but  also  when  embedded  in  the 
soft  parts,  as  is  evidenced  by  the  result  of  o^jerations  in  which  bone  has 
been  transplanted  to  form  a  new  bridge  to  the  nose. 
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Definition  of  Terms. — Any  inflammatory  process  which  affects 
the  periosteum  is  spoken  of  as  2k')  i-ostitis ;  while  the  term 
osteomyelitis  is  employed,  when  the  infiaramation  occurs  in  the 
marrow.  In  using  these  terms,  however,  it  should  be  re- 
membered that  they  only  indicate  the  seat  of  the  morbid 
process,  but  give  no  information  regarding  its  nature.  This  is 
conveyed  by  prefixing  such  qualifying  adjectives  as  pyogenic, 
tuberculous,  or  syphilitic  to  the  terms  2^^^''ostitis  or  osteu- 
myelitis.  The  term  ostitis  is  intended  to  convey  the  idea 
of  an  inflammatory  process  in  bone  apart  from  periostitis 
or  osteomyelitis ;  but  as  it  is  doubtful  if  this  ever  occurs,  we 
abstain  from  using  the  term.  The  term  epi2}hi/sitis  has  been 
applied  to  an  inflammatory  process  in  two  distinct  situations — 
namely,  the  ossifying  nucleus  in  the  epiphysis  and  the  ossifying 
junction  between  the  epiphysial  cartilage  and  the  diaphysis. 
We  shall  restrict  the  term  to  inflammation  in  the  first  of  these 
situations.  Inflanmiation  at  the  ossifying  junction  is  included 
under  the  term  osteomyelitis. 

The  term  rarefying  ostitis  has  been  employed  to  indicate 
aiiy  inflammatory  process  in  the  marrow  which  is  attended  by 
an  excessive  absorption  of  the  rigid  framework  of  bone,  whereby 
it  becomes  looser  in  arrangement  or  more  spongy  than  it  was 
before.  It  is  to  be  regarded  as  an  accompaniment  or  as  a 
result  of  different  diseased  conditions  in  the  marrow,  rather 
than  as  a  sei)arate  entity. 

The  term  caries  is  employed  to  indicate  any  diseased  process 
associated  with  a  crumbling  away  of  the  framework  of  a 
bone.    It  may  be  considered  as  the  equivalent  of  the  term 
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ulceration  as  applied  to  soft  parts.  The  carious  process 
is  always  preceded  by  the  formation  of  granulation  tissue  in 
the  marrow  or  periosteum.  The  subsequent  degeneration,  or 
liquefaction  of  the  granulation  tissue  into  pus,  necessarily 
results  in  destruction  of  the  trabecular  framework  of  the  bone, 
whereby  it  is  rendered  soft  and  friable,  and  thus  readily 
crumbles  away.  Clinically,  carious  bone  yields  a  soft  grating 
under  the  pressure  of  the  probe.  The  student  should  regard 
caries,  not  as  a  disease  in  itself,  but  as  the  result  of  different 
diseases,  and  should  therefore  always  add  a  qualifying  adjective, 
such  as  suppurative,  tuberculous,  or  syphilitic,  which  will  indi- 
cate its  nature. 

The  term  dry  caries  or  caries  sicca  is  applied  to  that  variety 
which  is  unattended  with  suppuration  ;  it  is  well  illustrated  by 
the  changes  met  with  in  the  articular  surfaces  in  certain  forms 
of  tuberculous  disease  of  joints. 

Necrosis  is  the  term  applied  to  the  death  of  a  tangible 
portion  of  bone,  and  the  separated  portion  is  called  a  sequestrum. 
The  term  exfoliation  is  sometimes  employed  to  indicate  the 
separation  or  throwing  off  of  a  superficial  sequestrum.  Necrosis 
is  regarded  as  the  equivalent  of  sloughing  or  gangrene  in  soft 
parts,  and,  like  caries,  is  to  be  looked  upon  as  the  result  of 
disease  and  not  as  a  separate  entity. 

It  should  be  clearly  understood  that  the  different  morbid 
processes  met  with  in  bone  originate  in  the  same  way  and  lead 
to  the  same  general  results  as  do  similar  processes  in  other 
tissues.  The  structural  peculiarities  of  boue,  however,  and  the 
important  changes  which  take  place  in  the  skeleton  during  the 
period  of  growth  modify  certain  of  the  clinical  and  pathological 
features. 

Our  conceptions  of  the  nature  of  the  diseases  which  affect 
the  skeleton  laave  been  rendered  clearer  and  more  accurate  by 
the  demonsti'ation  of  the  bacterial  origin  of  the  great  majority 
of  them. 

Classijication  of  Diseases  of  Bov.e. — We  shall  consider  the 
diseases  of  bone  under  the  following  headings  :  —  Bacterial 
Diseases;  Parasitic  Diseases ;  Trophic  Diseases;  Tumours  and 
Cysts  of  Bone. 

Bactekial  Diseases. 

The  most  important  diseases  in  this  group  are  the  i)yogenic 
and  the  tuberculous.  It  is  convenient  also  to  include  the 
lesions  of  sy|ihilis,  although  the  causal  organism  has  not  yet 
been  satisfactorily  demonstrated. 
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In  the  majority  of  these  diseases  the  organisms  reach  their 
seat  of  action  in  the  bones  by  way  of  the  blood-stream,  having 
entered  the  circulation  either  from  a  pre-existing  focus  of  clliease 
in  another  j^art  of  the  body,  or  through  the  skin  or  one  of  the 
internal  mucous  surfaces.  In  certain  cases  the  infection  takes 
place  directly,  either  througH^a  "wound  or  from  a  contiguous 
area  of  disease.  '  ~  " 

^  Pyogenic  Diseases  of  Bone. — These  diseases  result  from 
infection  with  pyogenic  organisms,  and  are  most  commonly  met 
with  while  the  growth  of  the  skeleton  is  in  active  progress. 
They  include  not  only  all  the  conditions  which  run  an  acute 
course  and  are  attended  with  the  formation  of  pus,  such  as 
acute  suppurative  osteomyelitis,  but  also  certain  affections 
which  run  a  more  chronic  course  and  are  not  associated  -with 
suppuration. 

Diseases  caused  by  the  Staphylococcus  Aureus. — Inasmuch 
as  the  vast  majority  of  pyogenic  diseases  are  due  to  infection 
with  the  staphylococcus  aureus,  these  will  be  described  first. 
They  include  —  1.  Acute  Suppurative  Osteomyelitis  and  Peri- 
ostitis ;  2.  Serous  or  Albuminous  Osteomyelitis  and  Periostitis ; 
3.  Growth  Fever  ;  4.  Relapsing  Osteomyelitis,  including  abscess 
of  bone ;  and  5.  Osteomyelitis  which  is  chronic  from  the  outset. 

Acute  Osteomyelitis  and  Periostitis. — The  bone  marrow 
during  the  period  of  growth  constitutes  a  specially  favourable 
seat  for  the  deposition  and  development  of  staphylococci.  In 
some  cases  a  possible  source  of  infection  through  the  skin  exists 
in  the  form  of  eczema,  acne  pustules,  small  infected  wounds,  or 
septic  conditions  at  the'  umbilicus  in  the  newly  born.  The 
internal  mucous  surfaces  are  perhaps  the  more  frequent  site  of 
entrance  of  the  cocci.  Although  jjroof  of  this  is  rarely  obtain- 
able, it  is  rendered  probable  by  osteomyelitis  being  some- 
times preceded  by  excoriations  and  fissures  in  the  mouth  and 
nose,  by  adenoids,  small  tonsillar  abscesses,  or  by  intestinal 
disturbances,  such  as  diarrhoea.  Sta^ylococci  may  enter  the 
general  circulation  and  be  deposited  in  a  living  state  in  the 
marrow'  without  there  being  any  immediate  evidence  of  such 
infection,  or  only  such  minor  disturbances  of  health  as  may  be 
indicated  by  slight  indisposition  or  feverishucss,  and  shooting 
"  rheumatic  "  pains  in  the  limbs. 

Conditions  causing  extravasation  of  blood  into  the  tissues 
or  disturbing  their  nutrition,  may  act  as  localising  factors  in 
the  production  of  osteomyelitis — as,  for  example,  a  blow  or  other 
form  of  injury,  some  extra  exertion  such  as  a  long  walk,  oi' 
exposure  to  cold,  as  in  wading. 
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That  staphylococci  may  persist  in  the  bone  marrow  in  a 
condition  of  potential  vitality  for  months  or  years  must  be 
assumed,  otherwise  the  outbreak  of  acute  osteomyelitis  soon 
after  an  injury  would  in  many  cases  be  impossible  of  explana- 
tion. That  they  are  capable  of  lying  latent  is  also  evidenced 
by  the  fact  that  the  disease  may  break  out  afresh,  on  one 
or  on  several  occasions,  after  apparent  cure  of  the  original 
attack. 

The  long  tubular  bones  are  affected  in  the  following  order  of 
frequency : — The  lower  end  of  the 
femur,  or  either  end  of  the  tibia ;  the 
upper  end  of  the  humerus ;  the  ulna, 
the  fibula,  the  radius  ;  the  metatarsals, 
metacarpals,  or  phalanges.  The  other 
bones  of  the  skeleton,  such  as  the  skull, 
ribs,  and  pelvis,  are  only  affected  in 
rare  instances. 

The  disease  is  common  iu  children, 
but  is  rare  after  the  skeleton  has  at- 
tained maturity.  Males  are  alfected 
more  often  than  females  in  the  propor- 
tion of  three  to  one,  probably  because 
they  are  more  exposed  to  injury  and 
to  violent  exertion.  The  disease  does 
not  necessarily  pick  out  the  weakly, 
but  may  affect  robust  children.  It  not 
unconiTuonly,  however,  follows  other 
infective  diseases,  such  as  scarlet  fever 
or  typhoid. 

Pathol 0(1 1/. — It  must  be  emphasised  _,  ,    ,   ^.^  , 

,   T     .        ,  •    1    J.       Vli   i.1  •     FlO-  1/8.— Ai!ute  Bipolar  O.s- 

that  duruig  the  period  of  growth  this     teomyelitisofTibiaj,  showing 
disease  nearly  always  commences  in     separation  of  epii)hyse.s. 
the  marrow,  suppuration  under  the 

periosteum  being  usually  a  secondary  manifestation,  even 
although,  as  often  happens,  the  symptoms  of  periosteal  sujipura- 
tion  predominate  clinically.  As  a  rule,  the  disease  commences 
and  is  most  intense  in  the  ossifying  junction  at  one  end  of  the  bone. 
It  may  commence  at  both  ends  simultaneously — bipolar  osteo- 
myelitis— or  at  one  end  and  spread  to  the  other.  Osteomyelitis 
in  the  marrow  of  the  ei)ii)hysis  itself  {acute  ejdphysitis)  is  rare 
as  an  independent  lesion. 

When  acute  osteomyelitis  attacks  a  long  bone  during  the 
])eriod  of  growth,  the  changes  observed  in  the  marrow  are  those 
of  inten.se  inflammation,  gradually  going  on  to  purulent  inliltiu- 
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tion.  Where  the  process  is  most  advauced — that  is,  at  the 
ossifying  junction — there  are  evidences  of  absorption,  rarefaction, 
and  disappearance  of  tlie  framework  of  the  bone  ;  the  marrow 
spaces  and  Haversian  canals  are  enlarged,  resulting  in  the 
formation  of  visible  tunnels  and  cavities  which  are  occupied  by 
greenish-yellow  pus.  These  destructive  changes  are  most  marked 
in  the  region  of  the  ossifying  junction  ;  the  larger  spaces  are 
near  the  epiphysial  disc  itself,  and  they  often  communicate  with 
the  exterior  through  holes  in  the  cortex, 
through  which  the  pus  may  escape.  The  blood- 
vessels and  tissue  elements  of  the  marrow 
undergo  destruction,  and  the  veins  may  become 
the  seat  of  thrombosis  and  infective  phlebitis. 

Necrosis  of  a  considerable  portion,  or  of 
the  entire  bone  in  the  region  affected,  may 
occur ;  hence  the  name  "  acute  necrosis " 
formerly  applied  to  the  disease.  The  necrosis 
is  mainly  attributable  to  the  poisonous  action 
on  the  bone  of  the  bacterial  products  in  the 
pus  with  which  it  is  in  contact.  Doubtless 
the  vitality  of  the  bone  is  seriously  impau-ed 
by  the  vascular  and  tissue  changes  which 
attend  the  process,  but  the  actual  death  is 
the  result  of  the  action  of  the  toxins. 

The  inflammatory  and  suppurative  process 
may  remain  localised  to  the  ossifying  junction, 
may  spread  along  the  medullary  canal  for  a 
varying  distance,  or  may  extend  through  the 
cortex  to  the  deeper  surface  of  the  periosteum 
by  way  of  the  Haversian  canals.    It  then 
spreads  along  the  deeper  layer  of  the  peri- 
showing   stripping  osteum,  and  presents  the  features  of  periosteal 
uVrr"Tart'of*rt°a'  "i^lanmiation  and  suppuration,  the  pus  ac- 
physL^^'"^'   °  '      cumulating  under  the  periosteum  and  lifting  it 
up  from  the  bone  (Fig.  179).    The  periosteum 
of  the  diaphysis  is  easily  separated— hence  the  facility  with 
Avhich  the  pus  spreads  along  the  shaft ;  whereas  in  the  region  of  t-he 
ossifying  junction  the  periosteum  is  raised  with  difficulty,  because 
of  its  intimate  connection  with  the  epiphysial  cartilage.  Less 
frequently  there  are  several  distinct  collections  of  pus  under  the 
periosteum,  scattered  up  and  down  the  shaft,  each  being  derived 
from  a  focus  of  suppuration  in  the  subjacent  marrow.    The  sub- 
periosteal i)us  may  communicate  Avith  that  in  the  marrow,  and 
also  with  collections  of  pus  in  the  overlying  cellular  tissue. 


Fig.  179.  —  Acute 
Suppurative  Perios- 
titis of  Humerus, 
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Where  there  is  pus  in  the  marrow  there  is  nearly  always  pus 
under  the  periosteum,  and  the  converse  is  usually  true.  The  sub- 
periosteal pus  makes  its  way  to  the  surface  by  the  easiest  anatomical 
route,  erui)ts  through  the  skin  and  discharges  externally,  forming 
a  sinus.  The  spread  may  also  tend  in  the  direction  of  the 
adjacent  joint,  by  extension  under  the  periosteum  and  capsule, 
or  through  the  epiphysis  and  articular  cartilage,  or  from  the 
periphery  of  the  epiphysial  junction,  especially  if  the  latter  is 
entirely  intra-articular — as  is  the  case,  for  example,  in  the  hip. 

While  the  occurrence  of  purely  periosteal  suppuration  is 
admitted,  it  is  the  excejjtion  in  young  subjects.  When  it  does 
occur,  and  the  pus  is  evacuated,  the  periosteum  comes  again  into 
contact  with  the  bone,  and  recovery  is  likely  to  take  place  with- 
out necrosis. 

Chcuiffes  in  the  Epiphysis  and  Ossifying  Junction. — When 
there  is  marked  absorption  and  destruction  of  bone  at  the 
ossifying  junction,  the  epiphysis  is  liable  to  be  separated.  The 
separation — apiphysiolysis  (Fig.  178)  —  may  take  place  at  the 
level  of  the  epiphysial  cartilage  or  through  the  ossifying  junction, 
and  the  surfaces  of  the  diaphysis  and  epiphysis  are  opposed  to 
each  other  by  irregular  eroded  surfaces  bathed  with  pus.  The 
separated  epiphysis  may  be  maintained  in  contact  with  the  dia- 
Ijhysis  by  the  periosteum,  but  when  this  membrane  has  been 
detached  by  the  formation  of  pus  beneath  it,  the  epiphysis  is 
liable  to  become  displaced  by  muscular  action  or  by  some 
movement  of  the  limb.  Except  in  cases  where  the  epiphysis  is 
both  separated  and  displaced,  the  epiphysial  cartilage  usually 
remains  intact,  and  is  quite  capable  of  continuing  its  bone- 
forming  functions.  Where  it  has  been  seriously  damaged, 
however,  the  future  growth  of  the  bone  in  length  may  be 
interfered  with.  Necrosis  in  the  epiphysis  itself  is  exceptional, 
and  when  it  does  occur,  it  is  usually  partial,  in  the  form  of 
small  spongy  sequestra ;  the  whole  epiphysis  may  die,  however, 
and  separate  as  a  sequestrum ;  this  is  best  seen  in  the  head 
of  the  femur. 

The  adjacent  joint  may  be  influenced  by  the  inflammation  in 
tlie  bone  in  such  a  way  that  it  becomes  tilled  with  a  serous 
ert'usion  similar  to  that  causing  oedema  in  the  soft  parts.  This 
effusion  is  usually  found  on  examination  to  be  sterile.  When 
the  joint  is  infected,  the  lesion  assumes  the  chaiucters  of  an 
arthritis,  which,  from  its  frequency  during  the  earlier  years  of 
life,  has  been  called  tJie.  acute,  arthritis  of  infants. 

Repair. — This  begins  when  the  acute  stage  of  the  pi'ocess  has 
subsidetl.     The  periosteum  and  marrow,  wherever  they  have 
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retained  their  vitality,  resume  their  osteogenetic  functions,  often 
to  an  exaggerated  degree.  Tlie  initial  changes  in  this  direction 
consist  in  the  formation  of  granulation  tissue  from  the  living 

periosteum  and  marrow. 

Wherever  the  periosteum  has  been 
lifted  up  from  the  shaft  by  an  accum- 
ulation of  pus,  or  is  in  contact  vnth. 
bone  which  is  dead,  it  proceeds  to 
form  new  bone  with  great  activity,  so 
that  in  the  course  of  time  the  dead 
shaft  becomes  surrounded  by  a  sheath 
or  case  of  new  bone,  known  as  the 
invohccrmn  (Fig.  180).  Wherever  the 
periosteum  has  been  perforated  by  the 
pus  making  its  way  to  the  skin  surface, 
there  are  defects  or  holes  in  the  in- 
volucrum,  called  cloacas.  As  these 
corresj^ond  more  or  less  in  position  to 
the  sinuses  in  the  skin,  in  passing  a 
probe  down  one  of  the  sinuses  it 
usually  passes  through  the  cloaca  and 
strikes  the  dead  bone  lying  in  the 
interior.  Where  the  periosteum  has 
been  more  extensively  destroyed,  new 
bone  may  only  be  formed  in  small 
patches  here  and  there,  or  not  at  all. 
The  tissue  cells  and  capillary  loops  on 
the  internal  aspect  of  the  new  case 
form  a  lining  of  granulations,  which, 
if  in  immediate  contact  with  the  dying 
and  ca  shell  of  new  bone  has  j-^Qj^g  eat  into  its  surface  and  partly 
been  fonned  by  the  perios-  ^^^^^.^  ^j^^  ^^^^^  .^^  ^^^.^^^^^ 

of  separation  thus  acquires  a  pitted, 

(Speoiineii  oriL'iiially  liKured   by  ,  . 

James  Syme  in  iiis  J'l  incipics  of  grooved,  or  womi-eaten  appearance, 
snrg^-ru  and  now  in  Mr.  Annan-  ^jj^j  undergoes  diminution  in  size.  If 

dale  s  collection.)  .  i-    i  i 

the  periosteal  surface  of  tJie  bone  is 
bathed  in  pus,  it  remains  smooth  and  intact.  The  separation 
of  the  dead  bone  from  the  living  is  effected  by  the  activity  of 
the  cells  of  the  marrow,  chiefly  osteoclasts,  which  eat  both  into 
the  living  and  into  the  dead  bone,  so  that  separation  takes 
place  at  the  expense  of  both;  ultimately  the  dead  bone 
becomes  loose.  The  separated  dead  bone  or  seqiwstitim  usually 
presents  on  its  surfaces  and  edges  an  eroded  or  worm-eaten 
appearance.    The  sequestrum  is  white,  but  it  may  be  discoloured 


Fig.  180.— Shaft  of  the  Tibia 
after  Acute  Osteomyelitis. 
The  shaft  of  the  bone  has 
undergone  e.xtensive  necrosis. 
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by  the  products  of  decomposition.    The  separation  of  sequestra 
is  more  rapid  through  the  spongy  bone  at  the  end  of  the  sliaft 
than  through  the  compact  bone  towards  its  centre, 
where  the  line  of  separation  is  often  oblique. 

Where  the  foci  of  siippuration  have  been  scat- 
tered up  and  down  the  medullary  cavity,  and  the 
bone  has  died  in  patches,  several  sequestra  may 
be  included  by  the  new  case.  Each  portion  of 
dead  bone  is  slowly  separated,  and  comes  to  lie 
in  a  cavity  lined  by  granulations. 

As  a  result  of  formation  of  new  bone  by  the 
marrow,  the  medullary  canal  may  be  obliterated, 
and  the  bone  becomes  heavier  and  denser — sclerosis. 
Wherever  the  periosteum  has  not  been  detached, 
the  new  bone  which  it  forms  is  de- 
posited on  the  original  shaft,  and  results 
.-  , in  increase  in  the 
j6^^S^!5^\  '  \   girth  of  the  bone 
K/mF  1 1   — hyperostosis. 

Pathological 
fracture  of  the 
shaft  may  occur 
before  repair  is 
complete.  It  oc- 
curs at  the  site 
of  necrosis,  where 
the  new  case  is 
incapable  of  resist- 
ing the  strain  put  upon  it,  and  is  most 
frequently  met  with  in  the  shaft  of  the  femur. 
Short  of  fracture,  there  may  be  bending  or 
curving  of  the  shaft  from  want  of  rigidity  ; 

this  especially  affects  the  new  case, 
^^^^   and  results  in  great  deformity  and 
shortening  of  the  limb. 

The  spontaneous  extrusion  of  a 
sequestrum  mayoccurfrom  thepressure 
Fia.  182.  _  Sequ.strnm  of  g-'^'iulations  upon  it,  provided  there 
Femur  in  proce.ss  of  Natural  i«  ^  cloaca  large  enoirgh  and  so  situated 
Extrusion.  as  to  favour  its  escape  (Fig.  182), 

(Mr.  c.  w.  Macgiiiiviay's  case.)   but  the  surgeon  has  usually  to  inter- 
fere by  iierforming  the  operation  of 
sequestrectomy.    Displacement  or  partial  extrusion  of  the  dead 
bone  may  cause  serioua  complications,  as  when  a  seciucstrum 


Fig.  181. — Large  Sequestrum 
of  Lower  Part  of  Shaft  of 
Femui;  partly  surrounded  by 
New  Bone  ;  the  latter  is  bent 
as  a  result  of  fracture  which 
took  place  2i  years  before 
amputation. 

(Museum,  Royal  College  of 
Sui-fceons,  Etlinbiirgli.) 


558 


DISEASES  OF  BONE. 


derived  from  the  trigone  of  the  femur  perfoi'ates  the  popliteal 
artery  or  the  cavity  of  the  knee-joint. 

The  extent  to  which  bone  which  has  been  lost  is  reproduced 
varies  in  different  parts  of  the  skeleton  :  while  the  long  bones  of 
limbs,  the  scapula,  the  lower  jaw,  and  other  bones  which  are 
developed  in  cartilage  are  almost  perfectly  reproduced,  the 
articular  ends  of  bone,  and  bones  which  ai'e  entii-ely  develojoed  in 
membrane,  such  as  the  flat  bones  of  the  skull  and  upper  jaw,  are 
not  reproduced  at  all. 

In  infants,  so  long  as  the  epiphyses  are  cartilaginous,  they  are 
to  a  large  extent  inti'a-articular,  and  osteomyelitis  occurring  at 
the  ossifying  junction  is  much  more  likely  to  involve  the  adjacent 
joint  than  to  spread  to  the  shaft  of  the  bone,  as  it  does  in  older 
children. 

In  the  small  hones  of  the  carpus,  tarsus,  fingers  and  toes, 
the  lesion  assumes  the  characters  of  a  joint  disease.  In  flat 
hones,  such  as  tlie  skull,  ilium,  or  scapula,  periosteal  suppuration 
is  the  predominant  feature,  and  it  may  occur  on  both  aspects  of 
the  bone. 

Clinical  Features  of  Acute  Sxbppurative  Osteomyelitis  and 
Periostitis. — The  symptoms  may  be  divided  into  those  which 
attend  the  entrance  of  the  staphylococci  into  the  system,  and 
those  which  are  associated  with  their  localisation  in  the  bones. 

Constitutional  symptoms  resulting  from  the  entrance  of 
the  staphylococci  into  the  system  may  be  absent,  or  so  slight 
as  to  escape  recognition.  In  severe  cases  they  assume  the 
features  of  delirium  and  prostration,  and  the  patient  may 
succumb  before  there  is  any  evidence  of  the  localisation  of  the 
staphylococci  in  the  bones. 

In  the  great  majority  of  cases  of  osteomyelitis  the  onset  of 
the  disease  is  characterised  by  pain  and  tenderness  on  pressure. 
The  pain  may  develop  gradually  or  suddenly,  and  it  may  be  so 
severe  as  to  prevent  sleep  and  cause  the  child  to  cry  out. 
Tenderness  on  pressure  is  of  great  value  in  recognising  the  seat 
of  the  lesion  and  the  part  of  the  bone  aifected.  The  constitu- 
tional symptoms  which  accompany  these  local  features  vary 
considerably  in  different  cases.  The  temperature  usually  rises 
with  a  rigor  to  102°  or  104°  F.,  and  runs  a  very  irregular 
course,  with  slight  morning  remissions  ;  the  pulse  is  rapid ; 
there  is  headache,  loss  of  appetite,  vomiting,  and  sometimes 
delirium  and  convulsions. 

A  little  later  there  develop  more  characteristic  local  signs, 
such  as  swelling  in  the  region  of  the  osdfying  junction,  ajdema 
of  the  soft  parts,  and  dilatation  of  the  superficial  veins.  The 
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swelling  does  not  appear  at  once,  because  the  inflammation 
usually  originates  in  the  marrow.  It  appears  earlier  in  super- 
licial  bones,  .such  as  the  tibia,  ulna,  or  clavicle,  than  in  the 
femur  or  humerus.  The  .swelling  may  be  less  evident  to  the 
eye  than  to  the  fingers,  and  is  best  appreciated  by  palpating  the 
bone  from  the  middle  of  its  shaft  towards  its  end.  The 
maximum  thickening  of  the  bone  and  the  tenderness  corre- 
spond to  the  junction  of  the  shaft  with  the  epiphysis,  and  the 
swelling  tails  off  gradually  towards  the  diaphysis.  As  time 
goes  on,  there  is  diffuse  redness  of  the  skin,  especially  over 
.superficial  bones,  such  as  the  tibia.  The  swelling  becomes 
elastic  and  yielding,  and  gives  definite  evidence  of  fl.uctuation. 
This  stage  may  be  reached  at  the  end  of  twenty-four  hours,  or 
not  for  many  days.  When  the  affected  bone  is  deeply  seated, — 
as,  for  example,  the  upper  end  of  the  femur  or  humerus,— the 
swelling  takes  longer  to  develop  and  is  ill-defined. 

Suppuration  spreads  towards  the  surface,  until,  at  the  end  of 
from  ten  days  to  a  fortnight,  the  swelling  bursts  and  the  pus 
escapes.  The  pus  may  contain  blood  and  droplets  of  fat 
derived  from  the  marrow,  and  in  some  cases  minute  particles 
of  bone  are  present  also.  The  presence  of  fat  and  bony  pai'ticles 
in  the  pus  may  be  of  service  in  confirming  the  medullary  origin 
of  the  suppuration.  After  the  escape  of  the  pus  the  fever 
usually  remits  and  the  pain  and  other  symptoms  are  relieved. 

If  an  operation  be  performed,  the  periosteum  is  found  to  be 
lifted  up  from  the  bone  by  the  pus,  and  the  extent  of  the  bare 
bone  corresponds  fairly  accurately  with  the  distribution  of  the 
lesion  in  the  marrow.  Sometimes  there  are  perforations  in  the 
cortex  of  the  bone  through  which  the  pus  may  be  seen  to  escape. 

Local  ComjJicaMons. — The  adjacent  joint  may  be  implicated, 
and  exhibit  symptoms  which  vary  from  those  of  a  simple 
effusion  to  those  of  acute  arthritis.  The  joint  symptoms  may 
account  for  little  in  the  clinical  pictui'e,  or  may  so  [)redorainate 
as  to  overshadow  those  of  the  bone  lesion  from  which  they 
originated, — in  the  latter  ca.se  with  the  result  that  the  suppura- 
tion in  the  bone  is  liable  to  be  overlooked. 

Displacement  of  the  epiphysis  may  take  place  insidiously, 
and  reveal  itself  by  an  alteration  in  the  attitude  of  the  limb, 
which  may  resemble  that  of  a  dislocation.  Com]jlete  separation 
is  nearly  always  associated  with  suppuration  in  the  adjacent 
joint. 

When  patholofiical  fracture  of  the  .shaft  occurs,  as  it  may  do, 
from  some  mu.scniar  effort  or  strain  of  the  limb,  it  is  attended 
with  the  usual  signs  of  fracture. 
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Pathological  dislocation  has  been  chiefly  observed  at  the  hip, 
and  it  may  or  may  not  be  associated  with  suppuration  in  the 
joint.  Curious  combinatiojis  are  sometimes  met  with,  such  as 
suppurative  osteomyelitis  in  the  shaft  of  the  femur  on  one  side, 
and  dislocation  of  the  hip  without  suppuration  on  the  other. 

In  some  cases  the  multiplicity  of  the  lesions  in  the  bones  and 
joints  imparts  to  the  disease  features  which  are  those  of  pyaemia. 
The  occurrence  of  septic  endocarditis,  as  indicated  by  alterations 
in  the  heart  sounds  and  the  development  of  murmurs,  may 
cause  widespread  infective  embolism,  and  metastatic  suppura- 
tion in  the  internal  organs  as  well  as  in  the  bones  and  joints. 
The  secondary  suppurations  are  liable  to  be  overlooked  unless 
carefully  sought  for,  as  they  are  rarely  attended  with  much  pain. 

In  these  graver  forms  of  osteomyelitis,  the  patient  may  be 
dull  and  listless,  or  restless  and  talkative,  or  he  may  be  actually 
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Fig.  183. — I'hiokeuiug  and  Multiple  Sinuses  resulting  from  Acute 
Osteomyelitis  of  Tibia,  in  a  girl  pet.  12. 

delirious.  The  tongue  is  dry  and  coated,  the  lips  and  teeth  are 
covered  with  sordes,  the  motions  are  constipated,  or  they  may 
be  loose  and  offensive,  and  may  be  passed  involuntarily.  The 
temperature  is  remittent  and  very  irregular,  the  pulse  is  small 
and  rapid,  and  the  urine  is  scanty  and  may  contain  blood  and 
albumin.  The  skin  may  show  erythematous  and  purpuric 
rashes,  bleeding  may  take  place  from  the  nose  and  mouth,  bed- 
sores may  form  over  the  sacrum,  the  belly  may  be  swollen  and 
sensitive,  and  the  patient  may  cry  out  as  in  meningitis.  Death 
usually  takes  place  within  a  few  daj  s  of  the  onset  of  the  illness. 

Sequela}  of  Acute  Suppurative  Osteomi/elitis. — The  patient 
may  not  apply  for  treatment  until  the  acute  stage  has  passed 
off  and  sinuses  have  formed.  These  sinuses  have  rigid  edges 
which  are  usually  depressed  and  adherent  to  the  subjacent  bone. 
They  tend  to  be  persistent,  and  generally  imply  the  presence  of 
a  sequestrum. 

In  the  pelvis,  the  sequestrum  has  been  known  to  make  its 
way  into  the  bladder,  and  give  rise  to  the  symptoms  of  stone. 
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In  the  lower  end  of  the  femur  it  may  penetrate  the  knee-joint, 
or  perforate  the  popliteal  artery.  If  the  simis  persists  for  many 
years,  it  may  become  the  seat  of  epithelioma. 

The  deformities  resulting  from  acute  osteomyelitis  are  more 
marked  the  earlier  in  life  the  attack  occurs.  Shortening  is  not 
uncommon  from  interference  or  arrest  of  growth  at  the  epi- 
physial junction.  The  loss  in  length  corresponds  to  the  extent 
of  de'struction  of  the  ossifying  tissues,  and  to  the  functional 
value  of  the  epiphysial  junction  concerned.  Exaggerated  groivth 
in  the  length  of  a  bone  is  very  rare,  but  it  has  been  observed  in 
the  bones  of  the  leg.  Where  there  are  two  parallel  bones — as  in 
the  leg,  for  example — the  growth  of  one  bone  may  be  impaired 
or  arrested,  and  the  other  continuing  to  grow,  becomes  dis- 
proportionately long.  Less  frequently  the  growth  of  the  dis- 
eased bone  may  be  exaggerated,  and  it  becomes  the  longer  of 
the  two.  In  either  case,  the  bone  which  is  abnormally  long 
becomes  curved.  An  ohliquity  of  the  bone  may  result  where  one 
half  of  the  epiphysial  cartilage  is  destroyed,  and  the  other  half 
continues  to  form  bone,  and  this  gives  rise  to  such  deformities 
as  genu  valgum,  cubitus  valgus,  and  club-hand. 

There  is  sometimes  bending  of  a  single  bone,  such  as  the 
femur  or  humerus,  from  the  yielding  character  of  the  new  case, 
and  this  is  associated  with  evident  deformity,  consisting  in 
shortening  and  alteration  of  the  axis  of  the  limb. 

Deformity  may  also  result  from  vicious  union  of  a  patho- 
logical fracture,  permanent  displacement  of  an  epiphysis,  con- 
tracture, ankylosis,  or  dislocation  of  the  adjacent  joint. 

Differential  Diagnosis. — The  acute  stage  of  osteomyelitis  is 
to  be  diagnosed  from  erysipelas,  cellulitis,  and  other  inflamma- 
tions of  the  overlying  soft  parts.  Errors  are  most  likely  to 
occur  in  the  case  of  superficial  bones,  such  as  the  tibia,  clavicle, 
or  ulna.  Tenderness  localised  to  the  site  of  the  epiphysial 
junction  is  a  valuable  diagnostic  sign  of  osteomyelitis.  Ery- 
thema nodo.sum  also  has  been  mistaken  for  osteomyelitis  of  the 
tibia. 

When  there  is  early  and  pronounced  general  intoxication, 
the  severe  forms  of  osteomyelitis  are  most  likely  to  be  confused 
with  certain  fevers,  such  as  scarlet  fever.  In  all  febribe  con- 
ditions in  children  and  in  young  adults,  the  ossifying  junctions 
of  the  long  bones  should  be  examined  for  areas  of  pain  and 
tenderness. 

Acute  osteomyelitis  has  many  features  in  common  with  acute 
articular  rheumatism,  and  some  authorities  believe  them  to 
l)e  different  forms  of  the  same  disease  (Kochcr,  Sahli)  The 
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lesions,  however,  are  usually  multiple  in  acute  rheumatism,  and 
solitai'y  in  osteomyelitis.  The  pain  and  tenderness  are  over 
the  joints  in  acute  rheumatism,  and  over  the  bone  in  osteo- 
myelitis. Swelling  is  articular  in  acute  rheumatism,  and 
extra-articular  in  osteomyelitis.  The  pains  and  temperature 
yield  to  salicylate  of  soda  much  more  decidedly  in  acute 
rheumatism  than  in  osteomyelitis. 

The  prognosis  in  acute  sujipurative  osteomyelitis  varies  with 
the  type  of  the  disease,  the  initial  severity  and  prominence  of 
the  symptoms  of  intoxication,  with  the  seat  of  disease, — the 
vertebrae,  skull,  pelvis,  and  lower  jaw  being  specially  unfavour- 
able,— with  the  multiplicity  of  the  lesions,  and  with  the  develop- 
ment of  septic  endocarditis  and  of  internal  metastases. 

Treatment. — This  is  carried  out  on  the  same  lines  as  in  other 
suppurative  diseases.  The  strength  of  the  patient  is  to  be  kept 
up  by  abundant  and  easily  absorbed  nourishment.  Kocher 
advocates  the  liberal  exhibition  of  fluids  by  the  stomach,  the 
rectum,  or  by  subcutaneous  infusion,  so  as  to  keejD  up  the 
lilood  pressure,  to  wash  out  toxins,  and  to  promote  excretion 
by  the  kidneys  and  skin.  Considerable  relief  may  result  from 
the  administration  of  full  doses  of  salicylate  of  soda. 

The  limb  is  to  be  wrapped  in  a  moist  antiseptic  dressing,  and 
laid  on  a  pillow,  or  immobilised  in  some  form  Of  splint,  while  the 
necessary  preparations  for  ojjerative  treatment  are  being  made. 

The  most  important  indications  are  to  evacuate  the  pus  as 
early  as  possible,  and  to  avoid  introducing  any  fresh  infection. 
So  far  as  the  suppuration  under  the  periosteum  is  concerned, 
the  above  indication  is  fulfilled  by  a  limited  incision,  and  the 
insertion  of  a  rubber  or  glass  drainage  tul)e. 

It  is  sometimes  difficult  to  decide  whether  or  not  the 
medullary  cavity  should  be  opened.  Indications  of  the  necessity 
of  opening  into  the  marrow  are  often  present,  such  as  the 
presence  of  fat  droplets  or  bone  particles  in  the  pus,  the  oozing 
of  pus  through  holes  in  the  cortex,  or  signs  of  commencing 
separation  at  the  ossifying  junction.  In  the  absence  of  such 
indications,  opening  into  the  marrow  may  bo  deferred 
until  the  persistence  of  fever  and  other  symptoms  of 
intoxication  indicate  the  certainty  of  there  being  purulent 
infiltration  in  the  interior  of  the  bone.  Necrosis  is  less  common 
and  less  extensive  after  such  operations  than  without  them. 
There  is  less  inclination  to  explore  the  medullary  cavity  in 
deeply  seated  bones, — for  example,  the  pelvis  or  the  femur, — as 
free  access  cannot  be  obtained  without  a  severe  o])oration. 

The  Operation  of  Clearing  out  the  Marrov. — The  frequency 
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with  wljicli  the  disease  originates  at  the  ossifying  junction 
renders  it  advisable  that  the  bone  should  be  opened  in  this 
region  in  the  first  instance  by  means  of  a  small  trephine 
or  gouge.  If  pus  is  found,  additional  openings  may  be  made 
according  to  the  extent  of  the  lesion  in  the  marrow,  and  these 
may  be  converted  into  one  open  gutter. 

The  immediate  resection  of  the  diseased  shaft  is  rarely  called 
for.  It  is  better,  as  a  rule,  to  wait,  because  one  cannot 
prophesy  the  extent  of  the  necrosis  and  more  may  be  removed 
than  is  necessary.  The  shaft  may,  however,  be  resected  with 
advantage  when  the  suppuration  is  very  abundant,  and  when 
the  bone  is  extensively  bared  and  appears  likely  to  die.  If  the 
epiphysis  is  bathed  in  pus  and  extensively  separated,  it  may  be 
necessary  to  remove  it. 

Amputation  of  the  limb,  which  was  at  one  time  a  frequent 
resource  in  suppurative  osteomyelitis,  is  now  very  rarely  called 
for.  It  is  reserved  for  grave  cases  in  which  life  is  endangered 
from  general  infection,  or  where  the  limb  is  likely  to  be  useless — 
as,  for  example,  when  several  joints  are  involved,  when  there  is 
separation  and  displacement  at  the  epiphysial  junction,  and 
when  the  whole  shaft  is  dying  or  dead  and  there  is  no 
appearance  of  a  new  case. 

Flat  bones,  such  as  the  skull  or  ilium,  must  be  trephined 
early,  because  there  may  be  suppuration  on  both  aspects  of  the 
bone.  In  the  os  calcis,  patella,  and  similar  bones,  interference 
must  be  early,  in  order  to  save  the  adjacent  joint.  In  the 
vertebrae,  treatment  is  directed  to  the  evacuation  and  drainage 
of  the  abscess. 

Treatment  of  the  Necrosis. — When  the  patient  comes  under 
observation  after  the  acute  symptoms  have  disappeared,  treat- 
ment may  be  required  for  the  sequela;  of  the  disease.  So  long 
as  dead  bone  remains  in  position,  so  long  will  there  be  suppura- 
tion from  the  granulations  lining  the  cavity  in  which  it  lies,  and 
a  discharge  of  pus  externally  through  the  .sinuses.  The  dead  ■ 
bone  may  be  evident  to  the  eye,  but  it  is  usually  only  recognised 
on  passing  a  probe  down  a  sinus. 

It  is  not  easy  from  external  examination  alone  to  determine 
tlie  size,  character,  or  number  of  the  sequestra,  or  to  be  certain 
of  their  mobility.  As  regards  .surgical  interference,  the  general 
rule  is  to  wait  until  the  sequestrum  is  separated.  In  premature 
operations  for  necrosis  diseased  portions  may  be  left  behind, 
or  an  unnecessary  amount  of  bone  may  be  removed,  and 
subsequent  repair  interfered  with.  While  waiting  for  sei)aration 
of  the  sequestrum,  drainage  should  be  improved,  and  the  septic 
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element  combated.  In  exceptional  cases,  where  the  sequestrum 
is  very  slow  in  separating,  as  in  the  outer  table  of  the  skull,  or 
where  there  is  risk  from  sepsis,  operation  may  be  undertaken 
before  separation  is  complete,  care  being  taken  to  chisel  well 
lieyond  the  disease  into  the  surrounding  vascular  bone. 

IVie  operation  for  the  removal  of  the  dead  bone  {seques- 
trectomy) consists  in  opening  up  the  periosteum  and  the  new 
case  to  a  degree  sufficient  to  allow  of  the  removal  of  all  the  dead 
bone,  including  the  most  minute  sequestra,  as  well  as  any  areas 
of  infected  granulation  tissue  and  pus.  A  tourniquet  may  be 
employed  with  advantage.  Existing  sinuses  may  be  enlarged, 
but  if  these  are  inconveniently  situated — for  example,  in  the 
centre  of  the  popliteal  space  in  necrosis  of  the  femoral  trigone — 
it  is  better  to  make  a  fresh  wound  down  to  the  bone  on  that 
aspect  of  the  limb  which  affords  the  best  access  and  which 
entails  the  least  injury  of  the  overlying  soft  parts.  The 
periosteum,  which  is  thick  and  easily  separable,  is  raised  from 
the  new  case  with  an  elevator,  and  by  means  of  the  chisel  or 
gouge  the  newly-formed  bone  is  removed  to  such  an  extent  as 
will  allow  of  removal  of  the  sequestrum.  In  exposing  and 
removing  the  sequestrum,  care  is  taken  not  to  break  off  and 
leave  behind  any  fragment  from  its  worm-eaten  edges  and 
extremities,  for  if  any  such  fragment  is  allowed  to  remain,  it 
will  interfere  with  healing,  or  determine  a  relapse  of  .suppuration 
at  a'  later  period. 

The  dead  bone  having  been  removed,  the  cavity  in  which  it 
lay  is  disinfected  by  scraping  away  the  lining  granulations  with 
the  sharp  spoon,  and  swabbing  the  raw  surface  with  pure 
carbolic  acid.  The  cavity  may  then  be  stuffed  with  iodoform 
worsted,  the  stuffing  being  renewed  from  time  to  time  until 
healing  is  completed.  To  prevent  the  worsted  sticking  into  the 
rough  bone,  the  intervention  of  a  sheet  of  oil-silk  protective  is 
sometimes  employed. 

On  account  of  the  time  and  trouble  connected  with  this 
method  of  treating  bone  cavities,  other  procedures  may  be 
undertaken.  The  cavity  may  be  allowed  to  fill  up  with  blood- 
clot,  and,  provided  there  is  perfect  asepsis,  it  may  be  possible  in 
this  way  to  obtain  healing  under  a  single  dressing.  When  the 
cavity  is  in  a  superficial  bone,  it  may  be  filled  in  by  means  of  a 
flap  raised  from  the  adjacent  healthy  bone.  In  other  cases  the 
cavity  may  be  filled  with  bone  grafts,  such  as  fragments  of 
living  bone  obtained  in  resection  of  club-foot,  or  fragments  of 
calcined  bone.  Lastly,  the  walls  of  the  rigid  cavity  may  be 
mobilised  by  means  of  the  chisel,  so  that  they  may  be  lirought 
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into  contact.  These  procedures,  designed  to  promote  the 
healing  of  bone  cavities,  may  be  carried  out  at  the  same  time  as 
the  sequestrum  is  removed,  or  after  an  interval. 

Serous  or  Albuminous  Osteomyelitis  and  Periostitis.  —This  is  a  mild 
or  beuigu  ibrni  of  the  acute  disua.se.  Tiie  virulence  of  the  infecting 
agent  being  attenuated,  the  intlamniatovy  exudation  is  serous  in 
character,  and  shows  no  tendency  to  end  in  suppuration.  The  periosteal 
element  predominates,  and  death  of  bone  is  exceptional.  It  is  nearly 
always  localised,  and  there  are  neither  multiple  lesions  nor  metastases. 
It  is  characterised  by  symptoms  similar  to  those  met  with  in  suppurative 
osteomyelitis  ;  the  fever,  however,  subsides  rapidly,  and  the  local 
]ihenomena  of  inflammation  are  not  severe.  The  amount  of  periosteal 
e.xudation  is  considerable  in  comjiarisou  with  the  mildness  of  the 
general  symptoms. 

As  the  condition  is  liable  to  be  nustaken  for  a  blood  cyst  or  a  cold 
abscess,  the  diagnosis  is  not  usually  made  until  the  swelling  is  incised, 
and  there  escapes  a  variable  quantity  of  a  transparent,  amber-coloured 
fluid,  like  synovia,  in  which  there  may  be  oil  droplets  from  the  marrow. 
In  cases  following  directly  on  injury,  there  may  be  a  good  deal  of  blood 
mixed  with  the  exudation.  The  treatment  consists  in  incision  and 
drainage. 

Growth  Fever  (Fievre  de  croissaucc)  is  a  condition  described  by 
Frenell  amfltors^  which  is  of  the  nature  of  osteomyelitis,  but  is 
luiattended  with  exudation,  suppuration  or  necrosis,  and  results  in  an 
exaggerated  growth  in  length  of  tlie  bones  att'ected.  It  may  be  the 
explanation  of  the  condition  popularly  known  in  this  country  as 
"growing  pains"  and  that  form  of  "rheumatism"  which  is  often  met 
with  in  the  lower  limbs  of  children  and  adolescents. 

It  isicegAV^ed  by  most  observers  as  an  attejuiated  form  of  staphy- 
lococcalostoomyelitis.  Attention  is  usually  directed  to  it  by  the 
remarkablerstirrnrliis  which  the  growth  of  the  skeleton  may  receive  in 
young  subjects,  especially  during  or  shortly  after  an  acute  illness,  such 
as  typhoid  fever. 

Clinically,  two  types  nuiy  be  recognised  according  to  the  presence  or 
absence  of  fever.  Jn  the  iion^ftht-He  form  the  child  complains  of  vague 
evanescent  pains,  and  of  feeling  tired,  and  he  is  disinclined  to  go  about. 
After  a  walk  or  otlier  exertion  he  may  comjjlain  of  more  severe  pain 
in  the  limb.s,  sometimes  referred  to  the  joints.  The  pains  may  disajipear 
aft(!r  a  night's  rest,  may  last  for  several  days,  or  they  may  come  and  go 
over  a  considerable  period.    Recovery  with  increase  in  stature  is  tlie  rule. 

In  the  fiibrjjji^forw,  the  child  is  evidently  ill,  has  no  appetite,  is  weary 
and  disinclined  to  get  up,  lias  pains  in  the  head,  and  in  the  region  of  the 
joints  of  tlio  limbs.  At  times,  and  especially  in  the  evening,  the  skin 
is  liot  and  burning,  and  tlie  tenn)erature  may  rise  considerably.  The 
illness  may  be  sudden  and  acute,  and  may  last  I'or  two  or  three  days,  or 
maybe  milder  and  more  jtrolonged,  and  there  maybe  several  relapses 
within  twelve  months.  The  increase  in  stature  may  amount  to  as  much 
as  from  four  to  six  inches  in  a  year. 

In  the  diagnosis  reliance  is  to  be  placed  chielly  on  the  occurrence  of 
variable  attacks  of  fever  with  |)aius  and  tenderness  at  the  epiphysial 
junctions.  It  nuiy  be  mistaken  for  typhoid  and  other  fevers,  tuberculous 
meningitis,  and  tnlicrcidous  diseases  of  bones  and  joints.  Orowtli  fever 
is  less  coniMion  than  any  of  these.  Localised  forms  at  the  hip  and  in 
the  sjiinc  may  be  mistaken  for  tuberculosis. 
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Tliu  proguosis  is  essentially  favounible,  but,  if  carelessly  treated  or 
neglected,  the  condition  may  jiass  into  the  form  of  osteomyelitis 
attended  with  suj^iiuration. 

The  treatment  consists  in  improving  the  general  health  by  fresh  air, 
sunlight,  good  food  and  attention  to  the  bowels,  and  during  the 
persistence  of  the  pains  the  patient  is  kejjt  at  rest  with  the  afl'ected 
limb  immobilised. 

Relapsing  Osteomyelitis. — Relapsing  osteomyelitis  dates  back  to  an 
acute  attack  which  has  been  recovered  from,  but  which  has  left  behind 
it  foci  ol'  infection  containing  staphylococci,  which  lie  dormant  in  the 
marrow.  At  any  time,  as  a  result  of  influences  at  present  unknown,  but 
probably  aided  by  depression  of  general  health,  by  injury  or  by  e:cposiU'e 
to  cold,  these  may  again  become  active  and  cause  a  ii'eih  outbreak  of  the 
disgase. 

The  original  attack  may  have  been  a  comparatively  mild  one, 
and  may  have  attracted  little  notice,  or  it  may  have  been  one  attended 
with  acute  illness,  sujjpuration,  and  necrosis.  The  relapse  may 
take  place  within  a  few  months  of  the  original  attack  "  or  not 
for  many  years,  and  there  fiiay  be  only  one  relapse  or  there" may 
be  repeated  outbreaks.  Cases  are  sometimes  met  with  in  which 
a  relajjse  occurs  annually  with  remarkable  regularity  for  several 
years,  the  tendency,  however,  being  for  each  attack  to  become  milder 
as  the  virulence  of  the  organisms  becomes  more  and  more  attenu- 
ated. Osteomyelitis  in  a  patient  over  twenty-five  is  usually  of  the 
relapsing  variety,  and  in  a  majority  of  cases  the  history  of  a  ])re\'ious 
attack  can  be  elicited.  The  anatomical  features  "  of  the  lesion  are 
influenced  by  the  fact  that  the  structure  of  the  bone  has  been  altered 
by  the  original  attack  of  osteomyelitis,  and  by  the  fact  that  the 
bone  is  fully  grown. 

Clinical  Features. — In  contrast  to  the  original  attack  the  local 
features  predominate  :  they  consist  in  pain,  tenderness  on  pressure, 
swelling  and  redness.  There  may  be  an  entire  absence  of  general 
illness,  so  that  the  patient  may  continue  his  occufiation.  The  surgeon's 
attention  may  be  called  to  traces  of  the  original  attack  in  the  shape  of 
deformity  of  the  bone,  depressed,  adherent  scars,  or  impaired  function 
of  the  adjacent  joint.  Where  progressive  thickening  of  the  bone 
(hyperostosis  and  sclerosis)  is  the  chief  element,  the  patient  complains 
of  aching  pains,  the  bone  is  enlarged,  and  may  be  very  tender  on 
Ijressure  at  one  jjoint.  When  suppuration  occurs,  it  is  often  remark- 
ably latent,  and  the  pus  is  slow  in  coming  to  the  surface. 

The  pus  which  forms  in  relation  to  the  bone  may  escape  by  new 
channels,  or  an  old  sinus  may  open  up  in  continuity  with  the  original 
cloaca  in  the  bone.  If  there  be  a  sequestrum,  it  is  often  of  long  stand- 
ing, and  being  buried  or  walled  in  by  new  bone,  is  difficult  to  discover 
and  remove.  When  the  lesion  is  situated  near  tlie  articular  end  of 
the  bone,  it  may  be  associated  with  changes  in  the  adjacent  joint,  such 
as  swelling  and  stifl'ness,  which  are  liable  to  be  regarded  as  the  i-esult 
of  tuberculosis  or  some  other  form  of  primary  joint  disease. 

These  relapsing  forms  of  osteomyelitis,  although  rarely  dangerous 
to  life,  may,  by  laying  the  patient  up  at  intervals,  seriously  interfere 
with  his  occujiation.  This  is  especially  true  of  cases  in  which  sinuses 
in  relation  to  necrosis  in  the  trigone  of  the  femur  ai'e  constantly  break- 
ing out  afresh,  sometimes  in  spite  of  repeated  attempts  to  cure  the 
condition  by  operation. 

The  IrcalvieiU  varies  with  the  nature  of  the  lesion.    In  cases  of 
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hyperostosis  and  sclerosis  with  persistent  and  severe  paiu,  relief  may 
be  afforded  by  the  repeated  application  of  blisters  ;  failing  relief,  the 
thickened  periosteum  should  be  incised,  or  the  bone  itself  should  be 
opened  up  with  the  chisel  or  trephine.  In  cases  attended  with  suppura- 
tion, the  swelling  is  incised  and  drained  ;  if  tiiere  is  a  sequestrum,  this 
should  be  removed. 

Circumscribed  Abscess  of  Bone — "Brodie's  Abscess."  —  A  circum- 
scribed abscess  in  the  interior  of  a  long  bone  is  most  often  met  with 
in  youtlis  or  adults  who  have  suffered  from  a 
previous  attack  of  osteomyelitis.  It  therefore 
belongs  to  the  relapsing  type  above  described. 
Several  years  usually  intervene  between  the 
original  osteomyelitis  and  the  onset  of  the  symp- 
toms of  abscess.  The  presence  of  scars  which  are 
depressed .  and  adherent  to  the  bone  may  afford 
proof  that  the  primary  disease  was  attended  with 
suppuration.  The  patient  may,  however,  be  un- 
aware of  having  suffered  from  any  previous  disease 
in  the  bone,  and  it  is  quite  possible  that  the  attack 
may  have  been  of  so  mild  a  character  as  to  have 
escaped  recognition. 

Morbid  Anatomy.  ■ —  The  abscess  is  usually 
situated  near  one  of  the  extremities  of  a  long 
bone,  probably  because  of  the  frequency  with 
which  staphylococcal  osteomyelitis  is  located  at 
the  ossifying  junction.  The  commonest  situation 
is  in  the  upper  or  lower  end  of  the  tibia,  and  next 
in  frequency  the  lower  end  of  the  femur,  the  upper 
end  and  then  the  lower  end  of  the  humerus. 
Excejjtional  cases  are  met  with,  however,  in  which 
the  abscess  is  situated  in  the  middle  of  the  shaft, 
and  in  which  there  are  two  or  more  abscesses 
quite  separate  from  one  another. 

At  the  site  of  the  abscess  the  bone  is  usually 
enlarged  and  increased  in  girth  ;  its  surface  is 
uneven  owing  to  the  irregular  formation  of  new 
bone  by  the  periosteum.  In  some  cases  the  bone 
is  not  only  larger  and  heavier  than  the  normal, 
but  is  also  longer,  and  may  be  curved  or  otherwise 
misshapen  as  a  result  of  the  antecedent  osteo- 
myelitis. On  section  of  the  shaft,  the  abscess  is 
found  to  be  definitely  circumscribed  and  walled  in 
by  bone  which  is  usually  hard  and  dense.  The 
abscess  is  lined  by  a  delicate  membrane  composed 
of  granulation  tissue.  The  staphylococcus  aureus  can  usually  be 
cultivated  from  tiie  jius,  which  is  of  a  greenish  yellow  colour.  In  a 
considerable  proitortion  of  cases,  a  sequestrum  is  found  lying  loose 
in  the  cavity.  In  addition  to  the  sclerosis  in  the  vicinity  of  the 
abscess,  the  whole  shaft  may  be  condensed,  and  the  medullary  canal 
obliterated. 

In  size,  the  abscess  varies  from  that  of  a  ])ea  to  a  walnut  ;  in  exceptional 
cases  it  may  attain  the  size  of  a  cocoanut  (i*"ig.  IS-l). 

The  adjacent  joint  may  be  implicated.  There  may  be  a  sinus  opening 
into  the  joint.  More  commonly  there  is  an  elfusioii  of  fluid  into  the  joint, 
constituting  one  of  the  forms  of  relapsing  or  intermittent  liydrops,  or 


Fia.  184.— Enormous 
Enlai'genient  of 
Upper  End  of  Tibia 
from  an  Abscess  in 
the  Interior.  The 
cavity  was  large 
enough  to  contain 
16J  ounces  of  fluid. 

(Museum  of  Royal  College 
of  Surguon.s,  Edinburgh.) 
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the  joiut  becouien  still'  as  a  result  of  adhesions  and  the  couversiou  ol'  the 
articular  aud  inter-articular  cartilages  into  iibrous  tissue. 

Clinical  Fcahires. — Pain  is  the  predominating  feature  ;  it  is  con- 
tinuous, neuralgic,  and  deejj-seated,  with  exacerbations,  esiiecially  at 
night,  when  it  may  become  excruciating.  The  patient's  suffering  may 
have  continued  over  a  jaeriod  of  many  years,  sometimes  with  intervals 
during  which  the  pain  was  absent  and  he  was  able  to  go  about  his  work. 
On  examination,  the  bone  is  found  to  be  enlarged.  There  is  usuallj' 
one  sjjot  where  there  is  great  tenderness,  and  this  is  best  elicited  by 
jiercussiug  the  bone.    Elevation  of  temperature  is  exceptional. 

The  patient  may  complain  of  swelling  and  stiffness  in  the  adjacent 
joint,  and  this  may  be  chiefly  responsible  for  his  incapacity  to  use  the 
limb. 

The  diagnosis  is  not  difficult  in  typical  cases.  Sometimes,  however, 
the  characteristic  pain  and  tenderness  may  be  absent  at  the  time  of 
examination.  In  cases  in  which  the  patient  refers  all  his  complaints 
to  the  adjacent  joint,-  and  especially  if  the  latter  is  obviously  implicated, 
the  existence  of  an  abscess  in  the  interior  of  the  bone  is  liable  to  be 
overlooked.  The  results  obtained  by  examination  with  the  X-rays  are 
often  misleading,  because  the  sclerosis  of  the  boue  around  the  abscess 
may  give  a  uniform  dark  shadow,  and  thus  obscure  the  appearances  of 
a  cavity.  Great  attention  should  be  paid  to  the  previous  history, 
bearing  in  mind  that  a  Brodie's  abscess  is  most  frequently  met  with  in 
young  men  who  have  had  a  j)revious  attack  of  osteomyelitis. 

Treatment. — If  an  abscess  is  susjaected,  there  should  be  no  hesitation 
in  exploring  the  interior  of  the  bone.  Such  an  exploration  usually 
relieves  the  sufferings  of  the  patient,  whether  there  is  an  abscess  or 
not.  The  aff'ected  segment  of  bone  is  exposed  by  a  suitable  incision, 
and  the  periosteum  reflected,  the  bone  is  opened  uji  by  means  of  a 
trephine  or  chisel,  aud  the  presence  of  an  abscess  may  be  at  once 
indicated  by  the  escape  of  pus.  If  this  procedure  fails  to  strike  the 
abscess,  the  Ijone  should  be  drilled  or  tunnelled  in  diff'erent  du-ections, 
as  it  is  often  diflicult  to  discover  because  of  its  relatively  small  size  and 
the  density  of  the  boue  surrounding  it.  Having  cleared  out  the  pus  and 
any  dead  bone,  the  cavity  is  scraped  and  disinfected,  and  after  being 
packed  with  iodoform  worsted  is  treated  by  the  open  method. 

In  young  subjects,  if  the  shaft  of  the  boue  is  much  thickened  aud 
distorted,  the  portion  containing  the  abscess  may  be  resected  with  every 
confidence  that  the  periosteum  will  form  new  bone  in  its  place. 

Osteomyelitis  ■which  is  Chronic  from  the  Outset. — The  pyogenic 
origin  of  osteomyelitis  which  is  chronic  from  the  outset  has  only  been 
recognised  within  recent  years.  It  was  I'ormerly  confused  with  sj'philis 
and  tubercle,  and  without  bacteriological  examination  is  still  diflicult 
to  differentiate  from  these.  Like  relapsing  osteomyelitis,  it  may 
assume  the  form  of  hyperostosis  aud  sclerosis,  of  suppurative  osteo- 
myelitis with  or  without  necrosis,  or  of  chronic  abscess  of  boue. 

Necrosis  without  siipiniration,  which  was  flrst  described  by  Sir  James 
Paget  under  the  name  "quiet  necrosis,"  is  a  rare  disease,  and  would 
appear  to  be  associated  with  an  attenuated  form  of  staphylococcal 
infection  acting  over  a  long  period  (Tavel).  It  occurs  in  adults,  being 
met  with  up  to  the  age  of  fli'ty  or  sixty,  and  affects  both  sexes  equally. 
There  may  be  no  discoverable  explanation  of  its  occurrence,  or,  on  going 
into  the  history,  it  may  be  fouud  to  date  back  to  some  infective  disease, 
such  as  typhoid,  years  before. 

It  is  characterised  by  the  develojnnent,  without  any  ajjparent  cause. 
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ol'  pain  aud  swolliug,  involving  a  considerable  extent  of  the  feniur  or 
tibia.  The  jiain  varies  in  intensity,  and  may  be  contiunous  or  remittent. 
Tliere  is  tenderness  on  i)ressure.  The  shaft  of  the  bone  is  increased  iu 
girth,  as  a  result  of  its  being  surrounded  by  a  new  case  derived  from 
the  periosteum.  The  resemblance  to  sarcoma  may  be  very  close,  but 
the  swelling  is  not  so  defined  as  in  sarcoma,  nor  does  it  ever  assume  the 
"leg  of  mutton"  shape  characteristic  of  the  latter.  In  both  diseases 
there  is  a  tendency  to  pathological  fracture.  Tlie  condition  is  also 
differentiated  with  difficulty  from  syphilitic  and  from  tuberculous 
disease. 

The  anatomical  peculiarities  of  this  disease,  ajiart  from  the  absence 
of  suppuration,  are,  the  incomplete  distinction  between  the  dead  and 
the  living  bone,  the  lengtii  of  time  required  for  tlie  separation  of  the 
sequestrum,  the  absence  of  any  cloaca  in  the  new  case,  aud  the  forma- 
tion of  new  bone  both  on  the  external  and  internal  aspects  of  the  tubular 
sequestrum  which  represents  the  original  shaft. 

Many  of  these  characters  are  illustrated  in  tubei  culous  and  syphilitic 
necrosis.  They  are  to  be  ascribed  partl}%  no  doubt,  to  the  fact  that  the 
disease  is  practically  conlinod  to  the  bones  of  adults,  but  chiefly  to  the 
very  attenuated  form  of  tlie  infecting  virus  giving  rise  to  it,  the  virus 
in  this  respect  resembling  that  of  tubercle  or  syphilis. 

The  treatment  consists  in  removing  the  sequestrum  on  the  usual 
lines.    The  symptoms  are  relieved  in  any  case  by  trephining  the  bone. 

Osteomyelitis  and  Periostitis  due  to  Pyogenic  Infections  other  than 
Staphylococci. — It  has  been  hitherto  assumed  that  the  majority,  includ- 
ing all  the  typical  forms  of  osteomyelitis,  are  the  result  of  infection 
with  the  staphylococcus  aureus.  Any  micro-organism,  however,  with 
l)yogenic  properties  may  cause  osteomyelitis. 

In  infections  with  the  sUiphylucocms  alhus  the  disease  is  usually 
milder,  and  is  less  frequently  followed  by  necrosis. 

The  slrcptucoccus  pyogenes  is  rarelj'  met  with  as  a  pure  infection,  and 
occurs  chiefly  in  infants.  The  onset  of  the  illness  may  be  very  acute, 
but  the  symptoms  tend  to  subside  in  a  few  days,  when  pus  forms. 
Joint  complications  arc  comj)aratively  frequent,  the  pains  are  less 
severe  ;  suppuration  occurs  earlier,  and  is  more  diffuse  and  abundant. 

The  piicuiiwcoccus  causes  medullary  infections  which  have  been  met 
with  especially  in  the  earlier  years  of  childhood.  They  are  relatively 
benign,  for  although  the  general  symptoms  may  be  grave  to  start  with, 
the  local  lesions  are  less  severe,  as  if  the  virulence  of  tiie  infection  were 
soon  exhausted.  The  joints  arc  alfeeted  more  frequently  than  the  bones. 
Incision  of  the  purulent  collection  in  relation  to  tlie  bone  is  usually 
suliicieiit,  as  there  is  little  tendency  to  the  formation  of  sequestra. 
.Sonic  sHglit  thickening  of  the  bone,  or  a  few  adhesions  in  the  adjacent 
joint,  may  remain,  otliorwise  recovery  is  usually  rajiid  and  comiiletc. 

The  Typ/wid  JJucillus. — During  typhoid  fever,  the  bone  marrow  is 
markedly  congesterl,  which  appears  to  favour  the  lodgment  of  the 
bacilli,  and  when  lodged,  they  are  capable  of  persisting  for  long  periods 
until  some  injury  or  other  factor  determines  their  return  to  active  life. 

Tlie  lesions  in  tlie  bones  may  or  may  not  be  attended  by  sujmuration, 
and  they  may  involve  the  marrow  or  the  periosteum,  or  botli.  They 
may  be  solitary  or  multiple.  Their  favourite  seat  is  in  the  tibia  and 
in  the  ribs  at  the  costo-chondral  junctions.  Where  unattended  by 
suppuration,  tlie  disease  may  recover  completely,  or  apjiarcntly  recover, 
and  then  relajisc.  AVheii  jms  is  formed,  it  usually  jircscnts  on  examina- 
tion a  ]iure  culture  of  the  tyiilicjid  bacillus.    The  ab.scess  may  lie  dumb- 
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bell  sliaped,  ouu  part  beiug  undur  tliu  periosteum,  and  the  other  in  tlic 
marrow. 

The  bone  lesions  usually  occur  during  the  seventh  or  eight  week  of 
the  disease.  There  is  little  disturbance  of  the  general  health,  and 
fever  may  be  absent  altogether.  The  chief  complaint  is  of  vague  pains 
in  the  bones.    After  being  referred  to  several  bones,  these  usually 

become  localised  in  one  ;  they  are  aggra- 
vated by  movement,  or  by  handling  the 
bone,  and  are  worst  at  night.  They  may 
disappear  spontaneously,  but  may  reappear 
later.  There  is  redness  and  cedema  of  the 
overlying  soft  parts,  and  swelling  with 
vague  fluctuation  over  the  bone,  and  on 
incision  there  escapes  a  yellow  creamy 
pus,  or  a  brown  syrupy  fluid.  Necrosis  is 
exceptional. 

Where  the  abscess  develops  very  slowly, 
the  condition  may  resemble  tuberculous 
disease  of  the  bone.  Stress  is  to  be  laid 
on  the  history  of  typhoid,  and  on  the 
bacteriological  examination  of  the  pus. 

The  prognosis  is  favourable  in  pure 
infectious  with  the  typhoid  bacillus,  but 
recovery  is  apt  to  be  slow,  and  relapse  is 
not  uncommon. 

In  the  treatment  of  typhoid  lesions  it 
is  usually  sufficient  to  incise  the  periosteum. 
In  the  case  of  the  ribs,  it  may  be  necessary 
to  resect  portions  of  bone. 

Mixed  Infections.  —  Regarding  mixed 
infections  with  combinations  of  pyogenic 
organisms,  very  little  is  known,  but  they 
are  usually  regarded  as  more  serious  than 
pure  infections.  Infections  following  the 
eruptive  fevers,  such  as  scarlet  fever, 
measles,  or  smallpox,  are  usually  due  to 
Fig.  185. — New  Periosteal  staphylococci,  streptococci,  or  other  or- 
Boue  on  Surface  of  Femur  ganisms  which  have  gained  an  entrance 
from  Amputation  Stump,  thi'ough  the  specific  lesions  of  the  mouth, 
Osteomyelitis  supervened  throat,  or  skin,  which  characterise  these 
ou  the   amputation    and  diseases. 

resulted  in  necrosis  at  the       Pyogenic  Diseases  from  Direct  Infection. 

sawu  sectiou  of  the  bone.     —In  the  diseases  of  bone  considered  in  the 

,,    ,     .   ,  riT, ;      preceding  sections,  the  infection  takes  place 

(Anatomical  Museum  of  Uiu-      },         ,  o,  '.  „,  . 

versity  of  Edinburgh.)  through  the  arteries.  ihere  still  remain 
for  discussion  those  -which  result  from 
direct  infection,  through  a  wound  involving  the  boue — for  example 
compound  fractures,  gunshot  injuries,  osteotomies,  amputations,  re- 
sections, or  operations  for  ununited  fracture.  In  all  of  these  the 
marrow  is  exposed  to  infection  by  such  organisms  as  may  be  ]jresent  in 
the  associated .  wound  in  tlie  soft  parts.  In  the  case  of  the  jaws,  the 
infection  may  spread  to  the  boue  from  lesions  of  the  mouth  ;  in  the 
skull,  from  lesions  of  the  scalp,  or  of  the  cranial  bones  themselves — such 
as  a  syphilitic  gumma  or  a  sarcoma  which  lias  fungated  externally  ;  and 
in  the  case  of  the  petrous  temporal,  from  suppuration  in  the  middle  oar. 
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The  Icsious  included  in  this  group  have  become  much  rarer  since  the 
introduction  of  Listerian  surgery.  Tlie  common  lesion  is  exclusively  or 
mainly  an  osteomyelitis,  which  commences  and  is  always  most  intense 
at  the  site  first  infected — that  is,  in  the  marrow  exposed  in  the  wound. 
The  marrow  presents  the  changes  which  characterise  ordinary  septic  or 
sujipurative  inflammation.  In  the  case  of  amputation  stumps,  fungat- 
ing  granulations  may  protrude  from  the  sawn  end  of  the  bone,  and  if 
necrosis  takes  place,  the  sequestrum  is  annular,  aft'ecting  the  cross 
section  of  the  bone  at  the  saw  line,  or  tubular,  extending  up  the 
shaft,  and  tapering  off  above.  The  periosteum  is  more  easily  detached, 
is  thicker  than  normal,  and  is  usually  actively  engaged  in  forming 
new  bone.  In  the  macerated  specimen,  the  new  bone  may  present  a 
characteristic  coral-like  appearance,  and  may  be  perfoi'ated  by  cloacaj 
(Fig.  185). 

Like  other  sejjtic  infectious,  it  may  terminate  in  pyeeraia,  as  a  result 
of  septic  phlebitis  in  the  marrow. 

The  clinical  features  are  those  of  ordinary  pyogenic  infection  ;  the 
bone  lesion  does  not  impart  to  these  any  special  character  ;  it  may  not 
even  be  recognised  unless  the  bone  affected  is  exposed  to  view,  either 
from  the  nature  of  the  lesion  in  the  soft  parts,  or  when  these  are  opened 
in  the  course  of  an  operation.  In  the  case  of  a  stump,  healing  does  not 
take  place  until  the  sequestrum  is  thrown  ofl'  or  is  removed  by  surgical 
means.  In  compound  fractures,  if  one  or  other  of  the  fragments  dies 
and  forms  a  sequestrum,  it  is  ajjt  to  be  walled  in  by  new  bone,  and  the 
sinuses  which  result  may  continue  to  discharge  for  many  years.  Even 
after  healing  has  taken  place,  the  tendency  to  relaj)se  is  a  prominent 
feature  of  osteomyelitis,  especially  when  associated  with  compound 
fractures  and  gunshot  injuries.  Months,  .or  years  afterwards,  and 
either  without  apparent  cause  or  after  sxime  extra  strain  of  the  limb  or 
exposm-e  to  cold  and  wet,  the  bone  may  become  painful  and  tender,  and 
the  soft  parts  over  it  inflamed.  The  symptoms  may  subside  under 
rest  and  elevation  of  the  limb  and  the  application  of  an  antiseptic 
compress,  or  an  abscess  may  form  and  burst  with  comparatively  little 
suffering.  The  contents  may  be  clear  yellow  serum  or  a  watery  pus — 
sometimes  a  small  spicule  of  dead  bone  may  be  discharged. 

Phosphorus  necrosis  is  the  name  given  to  a  disease  of  the  jaws  met 
w'ith  in  those  engaged  in  the  manufacture  of  matches  from  yellow 
pliosphorus.    It  will  be  described  along  with  diseases  of  the  jaws. 

Tuberculous  Diseases. 

Thu  tiiberculou.s  diseases  of  bones  result  from  infection  of  the 
iiuuTow  or  periosteum  by  tubercle  bacilli  conveyed  tlirough  the 
arteries.  They  are  characterised  by  their  insidious  onset  and 
slow  progress,  and  by  the  frequency  with  which  they  are  located 
in  tlie  marrow  of  the  sliort  and  ilat  bonus,  and  in  the  ends  oJ' 
the  long  bones.  This  localisation  expkiins  the  frequency  with 
wliich  tuberculous  disease  spreads  to  adjacent  joints.  The 
comparative  rarity  of  lesions  in  the  shafts  of  the  long  bones  in 
tuberculosis  is  in  marked  contrast  to  what  is  met  with  in  pyo- 
genic and  syphilitic  diseases. 

Tuberculous  disease  of  bone  is  exceedingly  rare  as  a  primary 
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affection,  the  bacilli  being  usually  derived  from  some  pre-existing 
focus  in  the  body.  Tubercle  bacilli,  like  staphylococci,  may  lie 
dormant  in  the  marrow  for  long  periods,  until,  under  the 
influence  of  such  conditions  as  lowering  of  the  general  health 
or  the  effects  of  a  comparatively  trivial  injury,  the  disease  may 
become  active  or  break  out  afresh. 

Tuberculous  Periostitis. — Tuberculous  disease  may  originate 
in  the  periosteum  or  lyay  spread  thence  from  the  marrow. 
It  is  met  with  in  the  ribs,  sternum,  spinal  column,  skull,  and 
less  frequently  in  the  long  bones  of  the  limbs. 

In  suj^erficial  bones,  such  as  the  sternum,  the  formation  of 
tuberculous  granulation  tissue  in  the  deeper  layer  of  the  peri- 
osteum, and  its   subsequent  caseation   and  liquefaction,  are 
attended  by  the  insidious  development  of  a  doughy  swelling  in 
relation  to  the  bone,  which  is  usually  painless  although  tender  on 
pressure.    It  is  often  accidentally  discovered  by  the  patient  so 
that  its  exact  date  of  origin  cannot  be  determined.    While  the 
swelling  may  remain  for  some  time  \vithout  change,  it  often 
increases   in   size,  becomes   boggy,  fluctuates,   and  assumes 
the  characters  of  a  cold  abscess.    The  pus  perforates  the  fibrous 
layer  of  the  periosteum,  invading  and  infecting  the  overlying 
soft  parts,  its  spread  being  influenced  by  the  anatomical  arrange- 
ment of  the  tissues.    The  size  of  the  abscess  affords  no  indication 
of  the  extent  of  the  bone  lesion  from  which  it  originates.  The 
pus  gradually  reaches  the  skin,  which  becomes  of  a  dusky  red 
or  livid  colour,  is  thinned  out,  and  finally  gives  way,  the  contents 
of  the  abscess  escaping  through  a  sinus.    A  probe  passed  into 
this  sinus  strikes  the  bone,  which,  from  its  friable  and  eroded 
condition,  is  described  as  carious.    The  sinus  persists  as  long  as 
any  active  tubercle  remains  in  the  tissues,  and  unless  protected 
by  suitable  dressings,  forms  an  avenue  for  infection  by  pyogenic 
organisms  which  favour  the  spread  of  the  disease  both  in  the 
bone  and  in  the  overlying  soft  parts.    Small  superficial  sequestra 
of  compact  bone  may  sometimes  be  found  embedded  in  the 
graimlation  tissue  formed  in  relation  to  the  periosteum. 

In  deeply  seated  bones,  such  as  the  femur,  the  formation  of  a 
cold  abscess  in  the  overlying  soft  parts  is  often  the  first  evidence 
of  tuberculous  disease  in  the  periosteum,  and  its  true  source 
and  nature  may  only  be  recognised  on  incising  the  abscess  and 
exploring  its  interior  with  the  finger. 

Diagnosis. — Before  the  stage  of  cold  abscess  is  reached,  the 
localised  swelling  over  the  bone  is  to  be  differentiated  from 
a  syphilitic  gumma,  from  chronic  forms  of  staphylococcal 
osteomyelitis,  from  certain  forms  of  enlarged  bursa  or  ganglion. 
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especially  those  in  the  region  of  the  knee,  from  subperiosteal 
lipoma  and  from  sarcoma.  Most  difficulty  may  be  met  with 
in  relation  to  periosteal  sarcoma,  which  is  characterised,  however, 
by  its  more  rapid  and  continuous  progress,  by  the  severity  and 
persistence  of  pain  in  spite  of  rest,  by  the  absence  of  suppura- 
tion, and  of  any  benefit  from  treat- 
ment. A  rise  of  temperature  in  the 
evening  is  more  likely  to  be  present 
in  cases  of  rapidly  growing  sarcoma 
than  in  tubercle,  unless  the  latter  is 
complicated  with  pyogenic  infection 
or  with  phthisis.  In  difficult  cases, 
recourse  should  be  had  to  the  X-rays 
and  to  exploratory  incision,  and,  if 
necessary,  to  histological  aud  bacterio- 
logical examination  of  the  diseased 
tissue. 

The  early  recognition  of  periosteal 
tuberculosis  ui  the  region  of  the 
articular  ends  of  long  bones  is  of  the 
utmost  importance,  as  the  disease  is 
very  liable  to  spread  to  the  adjacent 
joint. 

Treatment. — When  the  disease  is 
progressive  it  is  desirable  that  surgical 
interference  should  be  had  recourse  to 
while  the  skin  is  still  intact.  It  may 
be  carried  out  by  the  injection  of 
iodoform  emulsion,  or  by  open  incision 
and  removal  of  the  infected  tissues  Fro.  186. 
with  the  sharp  spoon.  In  the  case  of 
the  ribs  it  is  more  .satisfactory  to  re- 
move the  whole  of  the  diseased  portion 
of  bone.  If  all  the  tubercle  has  been 
removed  and  the  skin  is  healthy,  the 
wound  may  be  stitched  u})  with  the 
object  of  obtaining  primary  union  ;  if  not,  the  wound  is  treated 
1)y  the  open  method. 

Tuberculous  Osteomyelitis. — The  majority  of  tuberculous 
lesions  of  the  marrow  tend  to  undergo  caseation.  In  rare 
instances  the  caseated  tissue  li([uefies  and  gives  rise  to  a  cyst 
or  a  cold  abscess  in  the  interior  of  the  bone.  The  area 
involved  by  the  di.scase  sometimes  becomes  sclerosed,  and 
may  die,  leading  to  the  formation  of  a  sequestrum  which  is 


Great  Enlargement 
of  Lower  Eml  of  Humerus 
and  Upper  End  of  Ulna,  the 
result  of  tuberculous  osteo- 
myelitis. 

(Museum  of  Royal  Collogo  of 
Surgeons,  Eilinburgli.) 
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changes  in  tuberciilons  dac- 
tylitis. 


denser  &,ncl  heavier  than  the  normal  bone,  and  which  separates 

very  slowly.  Such  sequestra  may  be 
concerned  in  the  production  of  the 
more  serious  and  persistent  forms 
of  tuberculous  '  disease  in  joints 
(Fig.  191). 

Clitiical  FeaUires. — It  is  only  in 
superficially  placed  bones  such  as  the 
tibia,  ulna,  clavicle,  lower  jaw,  or 
phalanges,  that  tuberculous  disease  in 
the  marrow  gives  rise  to  signs  suffici- 
ently definite  to  allow  of  its  clinical 
recognition.    In  the  vertebrae,  or  in 
the  constituent  bones  of  deeply-seated 
joints,  such  as  the  hip  or  shoulder, 
the  existence  of  tuberculous  lesions  in 
the  marrow  may  only  be  inferred  from 
Fig  187 -The  Metatarsal  and   i^ic^ifect   signs— such,    for  example. 
Phalangeal  Bones  of  a  Great  as  rigidity  and  curvature  in  the  case 
Toe,    showing    destructive  of  the  spine,  or  from  the  symptoms 

of  grave  and  persistent  joint-disease 
in  the  case  of  the  hip  or  shoulder. 
FromMr.  Aiinaiirtaie'scniiection.)  There  is  evidence  to  show  that  tuber- 
culous lesions  in  the  marrow  may 
remain  latent  for  indefinite  periods. 

With  few  exceptions, 
tuberculous  disease  in  the 
interior  of  a  bone  does 
not  reveal  its  presence, 
until  by  extension  it 
reaches  one  or  other  of 
the  surfaces  of  the  bone. 
In  the  shafts  of  long  bones 
its  eruption  on  the  peri- 
osteal surface  is  usually 
followed  by  the  forma- 
tion of  a  cold  abscess  in 
the  overlying  soft  parts. 
When  situated  in  the 
articular  ends  of  bones, 
the  disease  more  often 
erupts  in  relation  to  the  refiection 
or  directly  on  the  articular  surface 
to  disease  of  the  joint. 


Fin 


1 88.— Tnhercnloiis  Dactylitis. 
(Plio|,Of,'rai)li  lout  by  Mr.  Slilos.) 

of  the  synovial  membrane 
-in  either  ca.'^e  giving  rise 
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Tuberculous  dactylitis  is  the  name  applied  to  a  diffuse  form 
of  tuberculous  osteomyelitis  of  a  phalanx,  metacarpal  or  meta- 
tarsal bone,  the  marrow  being  almost  entirely  replaced  by 
caseating  tuberculous  tissue.  The  macerated  bone  may  present 
the  appearance  of  having  been  expanded — the  spina  ventom  of 
earlier  writers ;  this  is  due  to  the  absorption  of  the  cortex  of 
the  original  bone  and  the  continuous  formation  of  new  bone  by 
the  periosteum.  In  some  cases  the  shaft  of  the  bone  dies,  in 
part  or  in  its  entirety,  and  constitutes  a  secpestrum. 

Although  tuberculous  dactylitis  is  essentially  a  disease  of 
the  marrow,  there  may  be  at  the  same  time  disease  in  the 
periosteum.    Several  phalanges  of 
a  finger  or  toe  may  be  atfected 
simultaneously  (Fig.  188). 

The  clinical  features  are  those 
of  a  spindle-shaped  swelling  of  a 
finger  or  toe,  indolent,  painless,  and 
interfering  but  little  with  its  func- 
tions.    Eecovery  may  eventually 
occur  without  suppuration,  but  in 
untreated  cases  it  is  very  common 
to  have  the  formation  of  a  cold 
abscess,  resulting  in  one  or  more 
sinuses.    Previous  to  abscess  forma- 
tion it  may  be  difficult  to  difi"er- 
entiate  tuberculous  dactylitis  from  _ 
the  enlargement  of  the  finger  in        Fin.  189.-Tubercnlous 
inherited  syphilis  (syphilitic  dacty-  Daotylitis. 
litis),  especially  when  the  tuber- 
culous lesion  occurs  in  a  child  who  is   the  subject  of  in- 
herited syphilis.     Skiagrams  usually  show  a  more  abundant 
formation  of  new  bone  in  the  syphilitic  lesion,  but  in  many 
cases  the  doubt  is  only  cleared  up  by  observing  the  progress  of 
the  case  and  the  effects  of  treatment,  specific  remedies  usually 
bringing  about  a  cure  of  the  syphilitic  lesion,  while  they  have 
no  influence  in  those  which  are  tuberculous. 

Trealme.nt  is  influenced  by  the  knowledge  that  recovery 
under  conservative  measures  is  by  no  means  unconunon,  and 
that  the  functional  results  are  usually  much  bettor  than  those 
following  upon  operative  treatment,  although  in  either  case  tlic 
affected  finger  is  liable  to  be  dwarfed.  The  finger  should  be 
immobilised  in  a  splint,  and  the  general  health  improved  in 
every  possible  way.  Operative  interfei'cnce  is  indicated  if  a 
cold  abscess  forms,  where  there  is  a  persistent  sinus,  or  for  the 
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removal  of  a  sequestrum.  While  amputation  may  be  recom- 
mended in  the  case  of  toes,  it  is  rarely  called  for  in  the  fingers 
unless  the  disease  is  threatening  to  spread 
up  the  limb  along  the  lymphatics,  or  is 
otherwise  endangering  the  general  health. 
It  is  more  often  required  in  adults  than 
in  children. 

In  the  long  bones  of  the  limbs  tuber- 
culous osteomyelitis  is 
comparatively  rare.  The 
pathological  and  clinical 
features  correspond  in 
the  main  to  those  de- 
scribed as  occurring  in 
the  phalanges.  With  the 
exception  of   the  tibia 


Fici.  190. — Shortening  of  Middle  Finger  of 
Adult,  the  result  of  tuberculous  dactylitis 
in  childhood. 

there  is  often  great  difficulty  in  recognising 
the  morbid  condition,  and  in  differentiating 
it  from  other  chronic  enlargements  of  bone, 
such  as  pj^ogenic  osteo- 
myelitis, new  growths  or 
syi^hilis.    Skiagrams  are 
often  of  great  assistance, 
especially    in  children. 
The  nature  of  the  disease' 
may  only  be  recognised  on 
Fici.  191.— Advanced  Tuberculous  Disease  in  exploring  the  enlargement 
region  of  Ankle.     The  ankle -joiut  is  of  the  bone  by  operation, 
ankylosed,  and  there  is  a  large  sequest-  Tl^g    treatment  consists 
rum  in  the  os  calcis.  ^-^j^^j.      clearing  out  the 

disease   in   the  interior 
of   the  bone  or   in  re- 
secting the  affected  bone  or  portion  of  bone. 

In  small  cancellous  bones  such  as  those  of  the  favsux,  diffuse 


(Specimen  in  An.atomical  Mnseuiii,  University 
of  Edinbnvgli.) 
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iufiltrating  tubercle  is  frequently  met  with.  The  clinical  features 
are  those  of  a  cold  abscess,  of  disease  of  the  adjacent  joint  or 
tendon  sheaths.  When  several  bones  and  joints  are  simul- 
taneously affected,  and  there  are  septic  sinuses,  amputation  is 
usually  indicated,  especially  in  adults.  If  the  disease  is  less 
extensive,  removal  of  the  diseased  bone  and  other  tissues 
actually  infected  may  suffice.  This  is  oftenest  possible  in  the 
case  of  the  os  calcis ;  satisfactory  results  are  usually  obtained 
even  in  cases  where  the  whole  interior  of  the  bone  has  to  be 
cleared  out  with  the  gouge  and  sharp  spoon.  When  the  disease 
is  confined  to  one  of  the  other  tarsal  bones,  such  as  the  internal 
cuniform  or  cuboid,  it  may  be  excised  completely,  with  little  or 
no  impairment  of  the  functions  of  the  foot. 

Syphilitic  Diseases  of  Bone. 

Syi^hilitic  diseases  of  bone  result  from  infection  of  the  marrow 
and  periosteum  by  the  syphilitic  virus  conveyed  to  them  through 
the  blood  stream.  They  are  met  with  at  any  period  subsequent 
to  the  original  contagion.  The  graver  forms  are  chiefly  met 
with  in  the  tertiary  stage  of  syphilis  whether  acquired  or 
inherited.  The  virus  is  carried  to  all  parts  of  the  skeleton,  but 
the  actual  development  of  the  disease  appears  to  be  influenced 
by  .some  local  predisposition  on  the  part  of  individual  bones, 
and  by  external  factors  such  as  injury. 

Syphilitic  diseases  of  bone  are  much  less  frequently  met  with 
in  practice  than  tho.se  due  to  pyogenic  and  tuberculous  infections. 
They  show  a  marked  predilection  for  certain  bones,  notably  the 
tibia,  sternum,  and  those  of  the  skull.  They  differ  from 
pyogenic  and  tuberculous  affections  in  the  frequency  with  which 
they  affect  the  shafts  of  long  bones  ratlier  than  the  articular 
ends,  and  the  consequent  rarity  of  joint  complications. 

In  the  early  stages  of  acquired  syphilis  evanescent  periostitis 
is  met  with  during  the  period  of  the  early  skin  eruptions.  The 
patient  complain.s,  especially  at  night,  of  [)ains  over  the  frontal 
bone,  ribs,  sternum,  tibiae,  and  ulnas.  There  is  localised  tender- 
ness elicited  on  making  pressure  over  the  bone,  and  slight 
swelling  of  the  periosteum,  which  rarely  amounts  to  what  may 
be  described  as  a  periosteal  node.  The  early  superficial  lesions 
usually  disappear  without  leaving  any  trace  of  their  existence  ; 
they  may,  however,  leave  localised  periosteal  thickenings  Avhicli 
long  remain  painful  and  tender  on  pressure. 

In  the  later  stages  of  acquired  syphilis  (/umrnatons  2}eriostitis 
and  osteomyelitis  are  occasionally  met  with.    These  aft'ections  are 
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characterised  by  the  formation  of  granulation  tissue  in  the 
periosteum  or  marrow,  either  in  the  form  of  a  circumscribed 
gumma  or  of  a  diffuse  gummatous  infiltration.  The  frame- 
work of  the  bone  is  rarefied  in  the  area  immediately  involved, 
and  condensed  in  the  parts  beyond.  If  the  gummatous  tissue 
degenerates  and  breaks  down,  and  especially  if  the  overlying 
skin  is  perforated  and  septic  infection  is  superadded,  the  bone 
disintegrates  and  exhibits  the  condition  known  as  syjjhilitic 
caries  ;  sometimes  the  bone  dies  in  visible  jjortions,  constituting 


rounding  an  area  of  bone  in  the  centre,  and  cutting  it  oft" 
from  its  blood-supply  (Fig.  192).  If  the  overljdng  skin  is 
destroyed  and  septic  infection  be  superadded,  such  an  isolated 
area  of  bone  is  apt  to  die  and  furnish  a  sequestrum ;  the 
separation  of  the  dead  bone  is  extremely  slow,  partly  from  the 
want  of  vascularity  in  the  sclerosed  bone  round  about,  and  partly 
from  the  density  of  the  sequestrum.  In  exceptional  cases  the 
necrosis  may  involve  the  entire  vertical  plate  of  the  frontal  bone. 

In  the  se2'>lum  of  the  nose,  the  nasal  hones,  and  the  palate,  the 
gummatous  granulation  tissue  infiltrates  the  periosteum  difiusely, 
eating  into  the  bone  with  which  it  is  in  contact ;  it  then  softens 
and  ulcei'ates  on  the  nuicous  surface,  and  so  becomes  complicated 


syphilitic  necrosis.  Syphi- 
litic sequestra  are  heavier 
and  denser  than  normal 
bone,  and  usually  separate 
very  slowly.  The  bones 
specially  affected  by  gum- 
matous disease  are  the  skull, 
the  septum  of  the  nose,  the 
nasal  bones,  palate,  femur, 
tibia,  and  the  bones  of  the 
forearm. 


In  relation  to  the  skull, 


Fig.  192. — Syiihilitie  Disease  of  Skull, 
showing  areas  of  necrosis  in  process  of 
separation. 


(In  Mr.  Aniiandale's  collection.) 


gummata  may  form  in  the 
pericranium,  diploe,  or  dm-a 
mater.  Isolated  gummata 
often  result  in  characteristic 
depressions  or  in  actual 
perforation  of  the  calvaria. 
Multiple  gummata  tend  to 
fuse  with  each  other  at 
their  margins,  giving  the 
appearance  of  a  combination 
of  circles  sometimes  sur- 
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by  jiyogenic  infection.  Tlio  result  is  either  a  crumbling  away  of 
the  affected  bone  by  caries,  or  the  death  of  considerable  portions 
which  are  separated  as  sequestra,  so  that  unsightly  deformity  is 
often  produced. 

Syphilitic  disease  of  the  tibia  may  be  taken  as  the  type  of 
the  affection  as  it  occurs  in  the  long  bones.  Gummatous  disease 
in  the  periosteum  may  result  in  the  formation  of  a  well-defined 
node,  or  the  wliole  shaft  may  become  the  seat  of  an  irregular 


Flo.  193. — Guniiiiatous  Dis- 
ease of  Tibia  in  girl  aet.  20, 
the  suVjject  of  iulierited 
.syphilis. 


mm 


FlQ.  194.— Syphilitic  Hyper- 
ostosis and  Sclerosis  of 
Tibia. 


nodular  enlargement,  becoming  denser  and  heavier  than  normal. 
If  a  periosteal  gumma  breaks  down  and  spreads  towards  the  skin, 
the  latter  is  destroyed,  and  a  syphilitic  ulcer  with  carious  bone 
at  the  bottom  results  (Fig.  195).  A  central  gumma  may  eat 
away  the  surrounding  bone  until  it  is  so  weakened  that  it 
readily  undergoes  pathological  fracture.  In  the  rare  cases  in  which 
it  attacks  the  articular  ends  of  the  long  bones  gummatous  disease 
may  implicate  the  adjacent  joint  and  give  rise  to  sy])hilitic 
artliritis. 

Clinical  Features  of  the  JJoiie  Lesions  in  Tertiary  Sypkilis. 
— The  pains  in  the  bones  are  much  more  intense  than  during 
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the  secondary  period,  and  are  described  as  boring — as  if  a  gimlet 
were  being  driven  into  the  bone.  They  are  worst  at  night, 
sometimes  preventing  sleep,  and  have  been  ascribed  to  the 
compression  of  the  nerves  as  they  pass  through  the  sclerosed 
Haversian  canals. 

The  occurrence  of  a  smooth  circumscribed  swelling  is  charac- 
teristic of  the  inriosteal  r/umma.  The  centre  is  soft  and  elastic, 
the  margins  firm  and  hard,  and  they  shade  off  into  the  surround- 
ing bone.    The  swelling  may  disappear  entirely,  or  a  densely 

hard  node  may  remain  at  the  site 
of  the  gumma.  In  other  cases 
the  gumma  softens  in  its  centre, 
the  skin  becomes  adherent,  thin 
and  red,  and  finally  gives  way. 
The  opening  in  the  skin  persists 
as  a  siuu.s,  or  develops  into  the 
typical  syphilitic  ulcer  with  ir- 
regular, crescentic  margins;  in 
either  case  a  probe  reveals  the 
presence  of  carious  bone  or  of  a 
sequestrum.  The  general  health 
may  be  impaired  as  a  result  of 
superadded  pyogenic  infection  and 
the  absorption  of  toxins,  and  waxy 
degeneration  in  the  viscera  may 
ultimately  be  induced. 

A  central  gumma  in  a  long  bone 
may  not  reveal  its  presence  unless 
it  gives  rise  to  pathological  frac- 
ture, invades  an  adjacent  joint, 
or  erupts  through  the  shell  of  the 
bone  and  reaches  the  periosteal 
surface.  The  X-rays  are  often 
useful  in  the  recognition  of  syphilitic  lesions  of  bones. 

In  tlie  skull  the  presence  of  gummatous  disease  gives  rise  to 
certain  special  features.  Where,  for  example,  there  is  consider- 
able new  formation  on  the  internal  surface  of  the  skull  there 
may  be  pressure  on  the  brain  giving  rise  to  headache,  Jacksonian 
epilepsy,  or  paralysis,  according  to  the  seat  of  the  gumma. 
At  the  base  of  the  skull  it  may  jiress  upon  the  cranial  nerves, 
especially  at  their  points  of  exit,  and  give  rise  to  symptoms  of 
irritation  or  paralysis  in  their  areas  of  distribution.  Where 
a  gumma  has  burst  on  the  skin  surface,  and  there  is  super- 
added pyogenic  infection,  there  may  not  only  be  persistent 


Fia.  195. — GiinmiatoTis  Disease  of 
Tibise  in  a  boy  aet.  10,  tlie  sub- 
ject of  inherited  syjjhilis. 
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sinuses  or  ulcers  with  sequestra,  but  there  may  be  serious  intra- 
cranial complications  of  tlie  nature  of  abscess  or  meningitis. 

In  the  nose  the  disease  may  be  characterised  by  gradually  in- 
creasing deformity  and  an  offensive  discharge  ;  or  by  blocking  of 
the  tear  duct  with  lachrymal  abscess  and  fistula  ;  in  the  23alate  by 
the  formation  of  perforations  and  consequent  alteration  of  speech  ; 
in  the  wall  of  tlie  orbit  by  exophthalmos  and  paralysis  of  the  ocular 
muscles. 

Diagnosis. — The  conditions  most  liable  to  be  mistaken  for 
syphilitic  disease  of  bone  are  chronic  staphylococcal  osteomyelitis, 
sarcoma,  and  tuberculosis.  Stajjhylococcal  and,  tuberculous  lesions, 
in  contrast  to  those  of  syjjhilitic  origin,  are  frecjuently  located 
in  the  ends  of  the  long  bones,  are  often  complicated  by  disease 
of  the  adjacent  joint  and  by  the  formation  of  abscess,  and  are  not 
influenced  by  anti-syphilitic  remedies. 

The  diagnosis  from  sarcoma  is  to  be  made  from  the  history 
and  progress  of  the  disease,  the  results  of  examination  with  the 
X-rays,  and  the  effects  of  specific  medicines. 

Treatment. — The  internal  administration  of  iodides  and  of 
mercury,  along  with  the  local  aj^plication  of  blisters  is  usually 
followed  by  relief  of  pain  and  absorption  of  the  gummatous 
tissue.  A  periosteal  gumma  should  not  be  incised,  even  although 
it  has  softened  and  the  skin  over  it  is  red.  In  advanced  cases, 
where  the  bone  has  undergone  structural  alterations  of  the  nature 
of  hyperostosis  and  sclerosis,  or  where  there  are  sinuses,  suppura- 
tion and  necrosis,  specific  remedies  may  have  little  effect,  or  they 
may  only  afford  relief  during  their  administration,  the  disease 
relapsing  as  soon  as  they  are  left  off.  Great  care  must  be 
devoted  to  improving  the  general  health.  In  cases  of  persistent 
or  relapsing  gummatous  disease  of  the  bone  with  ulceration  of 
the  skin  over  it,  in  addition  to  constitutional  treatment,  it  is 
often  necessary  to  adopt  tlie  same  surgical  methods  of  treatment 
as  have  been  recommended  in  tuberculosis.  The  diseased  soft 
parts  are  removed  with  the  spoon  and  scissors,  and  the  affected 
bono  gouged  or  chiselled  away.  Where  there  is  merely  hyper- 
ostosis and  sclerosis  of  the  bone,  with  severe  pain  which  does  not 
yield  to  blistering,  the  thickened  periosteum  may  be  incised  and 
the  sclerosed  bone  i)erforated  with  a  drill,  gouge  or  trephine. 

In  gummatous  disease  in  the  nose  or  palate,  wlien  it  is  per- 
sistent and  threatens  to  result  in  serious  deformity,  surgical 
removal  of  tlie  affected  tissues  may  bo  had  recourse  to.  Access 
may  bo  obtained  to  the  nasal  cavities  by  splitting  the  nose  in  the 
middle  line  or  by  raising  it  u])  as  in  Rouge's  operation.  The 
infected  parts  are  then  removed,  the  raw  tissues  swabbed  with 
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pure  carbolic  acid,  and  after  restoring  the  parts  to  their  normal 
position  the  cavity  is  stuffed  with  iodoform  gauze  or  worsted. 

Lesions  of  the  Bones  in  Inherited  Syphilis. — The  bones  are 
more  often  alfected  in  the  inherited  than  in  the  acquired  disease. 
The  syphilitic  lesions  met  \\dth  in  infancy- — epiphysitis,  bossing 
of  the  skull,  and  craniotabes — have  been  described  in  the  chapter 
on  inherited  syphilis. 

The  lesions  of  the  bones  in  the  later  stages  corresjaond  to  those 
of  the  tertiary  period  of  the  acquired  disease.  Inasmuch  as  they 
involve  bones  engaged  in  active  growth,  however,  and  as  thej' 
occur  at  the  ossifying  junctions  as  well  as  in  the  shafts  of  the 
bones,  they  may  interfere  with  the  growth  of  the  bones  affected. 
The  inherited  lesions  are  not  nearly  so  amenable  to  the  influence 
of  iodides  as  those  of  the  acquired  form.  They  may  persist,  or 
may  come  and  go  over  periods  of  many  years,  with,  the  result 
that  in  a  long  bone,  such  as  the  tibia,  the  external  appearances 
and  architectural  arrangement  may  be  profoundlj^  altered.  The 
most  evident  feature  may  be  that  the  anterior  edge  of  the  tibia 
is  flattened,  or  that  the  shaft  is  curved  forwards  as  well  as 
thickened  and  lengthened,  constituting  what  is  known  as  the 
"sabre-blade"  deformity.  There  may  also  be  one  or  more 
depressed  scars  adherent  to  the  subjacent  bone,  resulting  from 
antecedent  gummata. 

Syphilitic  dactylitis  is  a  characteristic  lesion  which  is  chiefly 
met  with  in  children.  It  is  not  common  in  acquired  syphilis. 
It  may  affect  any  of  the  fingers,  toes,  metacarpals,  or  metatarsals, 
but  is  commonest  in  the  first  phalanx  of  the  index  finger  or 
thumb.  Several  fingers  and  toes  may  be  attacked  at  the  same 
time  or  in  succession.  Anatomically  the  lesion  consists  in  a 
gummatous  infiltration  of  the  soft  parts  suiTounding  the  jahalanx, 
or  a  gummatous  osteomyelitis,  or  in  a  combination  of  these. 

The  segment  of  finger  affected  becomes  the  seat  of  a  swelling 
which  is  more  evident  on  the  dorsum  than  on  the  jjalm.  Accord- 
ing to  the  distribution  and  extent  of  the  disease  the  swelling 
may  be  acorn-shaped,  fusiform,  or  cylindrical.  It  is  firm  and 
elastic,  and  but  slightly  painful  or  tender.  The  movements  of 
the  finger  are  imijaired,  especially  if  the  joints  are  involved.  In 
its  early  stages  the  disease  is  amenable  to  anti-syphilitic  treatment, 
and  may  completely  recover. 

If  untreated,  the  degenerated  gummatous  tissue  tends  to 
approach  the  sui-face,  the  skin  becomes  thin  and  purple,  and 
gives  way,  often  on  the  lateral  aspect  of  the  finger,  leaving  a 
sinus.  The  disintegrated  bone  may  crumble  away  and  escape  in 
the  discharge,  but  the  formation  of  a  visible  sequestrum  is  ex- 
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ceptional.  Loss  of  boue  may  result  in  shortening  and  deformity 
of  the  linger.  The  differential  diagnosis  from  tuberculous  dac- 
tylitis has  been  described  with  that  disease.  Chondroma  of  the 
phalanges  is  recognised  by  the  hardness  and  definition  of  the 
tumour,  and  by  the  appearances  seen  with  the  X-rays. 

The  treatment  of  the  bone  lesions  of  inherited  syphilis  is 
carried  out  on  lines  similar  to  those  recommended  in  the  acquired 
disease.  In  view  of  the  comparative  inefhcacy  of  iodides,  most 
benefit  results  from  improvement  of  the  general  health  by  country 
or  seaside  air,  by  nourishing  food,  and  the  administration  of  cod- 
liver  oil,  iron  and  arsenic.  When  the  gummatous  lesions  are 
persistent  and  destructive  it  may  be  necessary  to  remove  the 
diseased  tissues  by  surgical  means. 

Hydatid  Disease  of  Bone. 

This  rare  disease  in  bone  has  been  chiefly  studied  by  Gangolphe 
in  France  and  by  Targett  in  this  country.  It  results  from  the 
lodgment  of  the  embryos  of  the  tfenia  echinococcus,  which  are  con- 
veyed to  the  marrow  by  the  blood -stream.  In  contrast  to  what  is 
usually  observed  in  hydatids  of  internal  organs  such  as  the  liver,  the 
cysts  found  in  bones  are  extremely  small,  usually  about  the  size  of  a 
pin-head,  and  they  are  found  in  enormous  numbers  diffusely  scattered 
throughout  the  marrow.  The  formation  of  brood  capsules  and  of  scolices 
is  exceptional,  and  booklets  are  rarely  found.  The  parts  of  the  skeleton 
most  often  affected  are  the  articular  ends  of  the  long  bones,  and  especially 
the  upper  end  of  the  tibia,  the  bodies  of  the  vertebrte,  and  the  bones  of 
the  pelvis.  The  localisation  of  the  parasite  frequently  appears  to  be 
determined  by  injury. 

As  the  cysts  in  the  marrow  increase  in  number  and  in  size,  the  frame- 
work of  the  bone  is  gradually  absorbed,  and  there  result  excavations  or 
cavities  containing  the  hydatids.  The  marrow  and  spongy  bone  first  dis- 
aj^pear,  after  which  the  compact  tissue  becomes  thin  and  perforated. 
The  periosteum  forms  little  new  bone.  The  bone  gradually  becomes 
expanded  and  increased  in  girtli,  and  pathological  fracture  may  result, 
or  the  cysts  may  escape  through  perforations  into  the  surrounding 
cellular  tissue,  and  when  thus  freed  from  confinement  may  attain  con- 
sidi;ra!)le  dimensions.  Suppuration  from  superadded  pyogenic  infection 
is  a  frequent  complication,  and  is  a  serious  aggravation  of  the  disease, 
as  it  may  be  attended  with  extensive  necrosis  of  remaining  portions 
of  the  framework  of  the  bone,  and  may  lead  to  infection  and  disorganisa- 
tion of  the  adjacent  joint. 

Tlie  clinical  features  may  be  so  ill-defined  that  pathological  fracture 
is  the  first  indication  of  the  disease.  The  patient  may  complain,  over  a 
long  period,  of  deep-seated  [>ains  ;  which,  however,  are  never  so  severe  as 
in  a  central  abscess  of  bone.  In  sujjcrficial  bones,  such  as  the  tibia, 
tliere  may  bo  some  enlargement,  and  it  may  be  possible  to  recognise  egg- 
shell crackling,  orune(|ual  consistence  of  the  bone,  it  being  hard  in  some 
[)arts,  and  doughy  and  elastic  in  others  where  the  shell  has  been  absorbed. 
The  disease  may  ]iursuc  an  indolent  course  during  months  or  years  until 
some  complication  occurs,  such  as  fracture  or  suppuratiou.    The  fracture 
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rarely  unites,  and  is  therefore  usually  associated  with  loss  of  power  and 
considerable  shortening  and  deformity.  On  the  occurrence  of  suppura- 
tion the  disease  becomes  more  active,  and  abscesses  may  form  in  the 
overlying  soft  parts  and  in  the  adjacent  joint.  In  the  vertebral  column 
hydatids  give  rise  to  angular  deformity  and  paraplegia.  In  the 
pelvis  there  is  usually  great  enlargement  of  the  bones,  and  when  sup- 
puration occurs  it  is  apt  to  infect  the  hipi-joint  and  to  terminate  fatally. 
Wherever  situated,  the  disease  is  very  rarely  diagnosed  before  operation, 
being  usually  mistaken  for  central  tumour,  gumma,  tuberculosis,  or 
abscess  of  bone.    Examination  with  the  X-rays  is  helpful. 

The  treatment  consists  in  thorough  eradication  of  the  parasite  by 
operation.  The  bone  is  laid  open  and  scraped  or  resected  according  to 
the  extent  of  the  disease.  In  advanced  cases,  complicated  with  spon- 
taneous fracture  and  with  suppuration,  amputation  affords  the  best 
chance  of  recovery. 

The  lesions  in  the  bones  resulting  from  actinomycosis  and  from 
mycetoma  have  been  sufficiently  described  with  these  diseases. 


TROPHIC  DISEASES  OF  BONE. 

These  include  rickets,  scurvy-rickets,  osteomalacia,  osteitis 
deformaus,  fragilitas  ossium,  and  certain  lesions  met  witli  in 
diseases  of  the  nervous  system. 

Rickets. 

Rickets  or  rachitis  is  a  constitutional  disease  associated  with 
disturbance  of  the  nutrition,  and  attended  with  characteristic 
changes  in  the  skeleton.  The  disease  is  most  common  and  most 
severe  among  the  children  of  the  poorer  classes  in  large  cities, 
who  are  improperly  fed  and  are  brought  up  in  unhealthy  sur- 
roundings. There  is  evidence  to  show  that  the  most  important 
factor  in  the  causation  of  rickets  is  the  administration  of  food 
deficient  in  animal  fat,  proteids,  and  salts  of  lime,  or  which 
contains  these  in  such  a  form  that  they  are  not  readily  assimi- 
lated. The  occurrence  of  the  disease  is  rendered  more  likely 
and  its  features  are  exaggerated  by  imperfect  oxygenation  of 
the  blood  as  the  result  of  a  deficiency  of  fresh  air  and  sunlight, 
and  by  other  conditions  which  tend  to  lower  the  general  health. 

Pathological  Anatomy. — The  bone  lesions  are  of  considerable 
surgical  importance.  The  most  striking  feature  is  the  softness 
(malacia)  of  the  bones  due  to  the  excessive  absorption  of  osseous 
tissue  and  the  formation  of  an  imperfectly  calcified  tissue  at  the 
various  sites  of  os.sification.  The  affected  portions  of  the  skeleton 
lose  their  rigidity,  so  that  the  bones  bend  under  the  Aveight  of 
the  body,  the  traction  of  muscles,  and  from  the  infiuence  of 
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other  mechanical  forces.  When  the  disease  is  recovei-ed  from,  a 
process  of  repair  sets  in  which  often  results  in  the  affected  bones 
becoming  denser  and  heavier  than  normal. 

The  periosteum  is  abnormally  thick  and  vascular,  and  when 
detached  carries  with  it  plates  and  spicules  of  soft  porous  bone. 
The  new  bone  dej^osited  by  the  peri- 
osteum may  be  so  abundant  that  it  forms 
a  thick  crust  on  the  surface,  and  in 
the  flat  bones  of  the  skull  this  may  be 
heaped  up  in  the  form  of  bosses  or  ridges 
resembling  those  met  with  in  inherited 
syphilis. 

In  the  epiphysial  cartilages  and  at 
the  ossifying  junctions  all  the  processes 
concerned  in  ossification,  excepting  the 
deposition  of  lime  salts,  occur  to  an 
exaggerated  degree.  The  cartilage  of 
the  epiphysial  disc  proliferates  actively 
and  irregularly  so  that  it  becomes  softer, 
thicker,  and  wider,  and  gives  rise  to  a 
visible  swelling,  best  seen  at  the  lower 
end  of  the  radius  and  lower  end  of  the 
tibia,  and  at  the  costo-chondral  junctions, 
where  the  series  of  beaded  swellings  is 
known  as  the  "  rickety  rosary." 

The  zone  of  endo-chondral  ossification 
is  increased  in  depth  ;  the  marrow  is  ab- 
normally vascular  ;  the  normal  arrange- 
ment of  the  tissue  elements  concerned  in 
the  formation  of  bone  is  markedly  dis- 
turbed, and  any  new  bone  which  is 
formed  is  iniperfectly  calcified.  The 
result  is  that  the  affected  bones  may 
never  attain  their  normal  length,  and 
they  remain  stunted  throughout  life  as 
in  rickety  dwarfs  (Fig.  19G),  or  the 
shafts  of  the  long  bones  may  grow  unequally  and  come  to  deviate 
from  their  normal  axes,  as  in  knock-knee  and  bow-knee.  Areas 
of  overgrown  cartilage  may  i)er,sist  as  islands  surrounded  by  bone 
or  marrow,  and,  according  to  Vircliow,  may  subsequently  become 
the  starting-point  of  cartilaginous  tumours. 

The  changes  in  the  marrow  consist  chiefly  in  an  exaggeration 
of  the  normal  ]jrocess  of  absorption  of  bone.  In  the  shafts  of 
the  long  bones  the  cortex  becomes  porous  and  yielding,  and  the 


Fiu.  1 96.— Skeleton  of  llick- 
ety  Dwarf.  The  skeleton 
is  tliat  of  "  Bo  wedJose])li," 
leader  of  the  ineal  riots  in 
Edinburgh,  who  died  in 
1780. 

(Aualoniical    jMuscuni,  Uni- 
versity of  Eilinburgli.) 
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spongy  bone  is  rarefied  or  disappears ;  hence  tlie  bones  readily 
bend  or  break  under  mechanical  influences.  In  the  flat  bones 
of  the  skull  the  absorption  may  result  in  the  entire  disappear- 
ance of  areas  of  bone,  lea\dng  a  thin  membrane  which  dimples 
like  thin  cardboard  under  the  pressure  of  the  finger — a  condition 
known  as  craniotabes. 

Changes  in  the  Skeleton  as  a  Whole. — The  distribution  and 
nature  of  the  changes  in  the  skeleton  vary  widely  in  different 
cases,  being  influenced  by  the  period  of  onset,  the  severity  and 
duration  of  the  disease,  and  the  conditions  under  which  the 
child  is  placed. 

In  Toimg  Children  before  they  are  able  to  walk. — The  fonta- 
nelles  and  sutures  remain  open  until  the  end  of  the  second  year 
or  longer  and  the  frontal  and  parietal  eminences  are  promi- 
nent. While  craniotabes  is  present  in  some  cases,  in  others 
there  is  great  thickening  of  the  bones.  If  there  is  hydro- 
cephalus the  head  is  unduly  large.  The  jaws  are  altered  so 
that  while  the  upper  jaw  is  contracted  into  the  shape  of  a  V, 
the  lower  jaw  is  square  instead  of  rounded,  and  when  the  teeth 
erupt  they  do  not  oppose  one  another.  In  the  thorax  the  chief 
feature  may  be  the  beading  at  the  costo-chondral  junctions, 
especially  of  the  fifth  and  sixth  ribs,  or  its  walls  may  be  con- 
tracted, especially  if  the  respiration  is  interfered  with  as  a  result 
of  bronchial  catarrh  or  adenoids.  The  contraction  may  take  the 
form  of  a  vertical  groove  on  each  side,  or  of  a  horizontal  groove 
at  the  level  of  the  upper  end  of  the  xiphisternum  ;  when  the 
sternum  and  cartilages  are  pushed  forwards  and  project  in  front 
the  deformity  is  known  as  "the  pigeon-breast." 

The  spine  may  be  curved  backwards  or  to  one  or  other  side  ; 
the  backward  curve  or  kyphosis  being  met  with  in  infants  who 
sit  up,  the  lateral  curvature  or  scoliosis  in  those  who  persistently 
lie,  or  are  carried,  on  one  side. 

In  the  limbs  the  prominent  features  are  the  deficient 
growth  in  length  of  the  long  bones,  the  enlargements  at  the 
ejDiphysial  junctions,  and  the  bending  and  occasional  greenstick 
fracture  of  the  shafts.  At  this  stage  the  curves  depend  on  the 
attitude  of  the  child  while  sitting  or  being  carried — for  example, 
the  arm  bones  become  bent  in  children  who  paddle  about  the 
floor  with  the  aid  of  their  arms ;  while  in  a  child  who  lies  on  its 
back  with  the  lower  limbs  everted,  the  weight  of  the  limb  may 
lead  to  curvature  of  the  neck  of  the  femur — coxa  vara.  The 
clavicle  or  humerus  may  sustain  greenstick  fracture  from  the 
child  being  lifted  by  the  arms,  the  femur  by  its  falling  on  the 
ground.    From  the  extreme  laxity  of  the  ligaments  the  joints 


RICKETS. 


587 


are  often  abnormally  mobile  and  the  limbs  may  be  twisted  about 
in  abnormal  directions,  and  the  knee  may  be  hyperextended 
[getm  remrvatum). 

In  Older  Children  ivho  are  able  to  walk. — The  most  important 
deformities  met  with  at  this  age  occur  in  the  spine,  pelvis,  and 
lower  extremities,  and  result  from  arrest  of  growth  and  from 
yielding  of  the  softened  bones  under  the  weight  of  the  body. 
Scoliosis  is  the  usual  type  of  spinal  curvature,  and  in  extreme 
cases  may  lead  to  a  pronounced  form  of  hump-back.  The  pelvis 
may  simply  remain  small,  or  it  may  be  contracted  or  flattened 
in  the  sagittal  plane  ;  when  the  bones  are  unusually  soft  the 
acetabular  portions  are  pushed  inwards  and  the  pelvis  assumes 
the  shape  of  a  trefoil,  as  in  the  malacia  of  adult  women.  In  the 
lower  extremities  the  shaft  of  the  femur  is  curved  forwards  and 
outwards,  the  bones  of  the  leg  outwards  as  in  bow  -  leg,  or 
forwards,  or  forwards  and  outwards  just  above  the  ankle.  The 
deformities  at  the  knee  (genu  valgum  and  genu  varum)  and  at 
the  hip  (coxa  vara)  will  be  described  with  defonuities. 

Clinical  Features. — Although  rickets  may  be  met  with  at  or 
soon  after  birth,  it  is  usually  not  until  the  child  is  three  or  four 
months  old  that  the  disease  manifests  itself,  and  sometimes  not 
until  the  second  year.  The  mother  notices  that  the  child  per- 
spires excessively  during  sleep,  especially  about  the  head,  it  is 
restless  and  throws  off  the  clothes,  is  disinclined  to  be  moved, 
and  cries  unless  very  gently  handled.  Its  muscles  become  soft 
and  flabby,  and  it  is  liable  to  attacks  of  diarrhoea  and  of  bronchial 
catarrh.  Dentition  is  delayed,  and  the  teeth  are  apt  to  appear 
in  the  wrong  order.  The  child  is  late  in  learning  to  walk,  and 
easily  unlearns  it.  On  examination  there  is  no  difiiculty  in 
recogni.sing  the  changes  in  the  skeleton  which  have  been  already 
described.  The  cranium  is  most  often  affected  in  young  infants, 
the  spine,  thorax,  and  arms  in  those  a  little  older,  and  the  lower 
extremities  in  children  in  whom  the  disease  has  developed  com- 
paratively late.  The  abdomen  is  prominent,  partly  from  flatulent 
disten.sion  of  the  bowels,  partly  from  downward  displacement  of 
the  liver  which  is  sometimes  enlarged,  and  from  weakness  of  the 
belly  walls  ;  it  appears  larger  from  contrast  with  the  contracted 
chest.  The  spleen  may  be  enlarged.  The  weakness  of  the 
muscles  of  the  trunk  and  limbs  may  be  so  pronounced  as  to 
excite  the  .suspicion  of  a  lesion  of  tlie  s])inal  cord  ;  and  there  may 
be  an  increased  excitability  of  the  central  nervous  system, 
shown  by  the  occurrence  of  laryngismus  stridulus  or  of  general 
convulsions. 

Rickety  children  present  little  resistance  to  infective  diseases, 
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and  readily  succumb,  especially  to  pulmonary  and  intestinal 
tuberculosis.  The  progress  of  the  disease  is  slow  and  inter- 
mittent, and  varies  with  the  age  of  the  child,  its  surroundings, 
and  the  treatment  employed ;  it  may  pass  off  in  a  few  weeks,  or 
may  drag  on  for  months  or  even  years.  The  majority  of  rickety 
patients  seen  in  surgical  wards  suffer  rather  from  the  deformities 
resulting  from  rickets  than  from  the  disease  itself. 

The  examination  of  a  large  series  of  children  at  different  ages 
shows  that  rickety  deformities  become  less  and  less  frequent  with 
each  year.  Those  who  recover  may  ultimately  show  no  traces  of 
rickets,  and  this  is  especially  true  of  children  who  grow  at  the 
average  rate  ;  in  those,  however,  in  whom  growth  is  retarded, 
especially  from  the  fifth  to  the  seventh  year,  the  deformities 
are  aj^t  to  persist  and  become  permanent.  It  may  be  noted 
that  scoliosis  of  rickety  origin  has  little  tendency  towards  spon- 
taneous recovery. 

Treatment. — The  essentials  in  treatment  consist  in  regulating 
the  diet,  improving  the  surroundings  of  the  patient,  and  preventing 
deformity.  In  the  first  instance  it  may  be  necessary  to  attend 
to  the  stomach  and  bowels.  Fresh  air  and  sunshine  are  recom- 
mended, with  precautions  against  catching  cold.  A  change  to 
the  seaside,  and  the  use  of  salt-water  baths,  followed  by  massage, 
are  of  great  value.  Phosphorus  in  doses  of  100th  grain  may  be 
given  dissolved  in  cod-liver  oil,  and  prejjarations  of  iron  and  lime 
may  be  added  with  advantage.  In  order  to  avoid  those  postures 
which  jjredispose  to  deformities  the  child  should  lie  on  its  back 
as  much  as  possible.  In  the  well-to-do  classes  this  is  readily 
achieved  with  the  assistance  of  a  nurse  and  perambulator.  In 
hospital  out-patients  the  child  is  kept  off  its  feet  by  the  use  of  a 
light  wooden  splint  applied  to  the  outer  aspect  of  each  lower 
extremity  and  extending  from  the  pelvis  to  six  inches  beyond 
the  sole.  Splints  and  apparatus  Avhich-  allow  the  child  to  walk 
are  not  to  be  recommended. 

When  deformities  have  already  taken  place,  the  treatment 
depends  ujjon  whether  or  not  there  is  any  prospect  of  spontaneous 
recovery.  Under  five  years  of  age  recovery  may  be  confidently 
expected.  The  child  should  be  kept  oflp  its  feet,  and  the  limbs 
bathed  and  massaged.  In  children  of  five  or  six  and  upwards 
the  prospect  of  natural  recovery  is  a  diminishing  one,  and 
the  more  satisfactory  means  of  correcting  the  deformity  is  by 
operation.  In  rickety  curvature  of  the  spine,  the  child  should 
lie  on  its  back  on  a  firm  mattress,  and  the  muscles  acting  on 
the  trunk  should  be  braced  up  by  massage  and  approjiriate 
exercises. 
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Late  Rickets,  Malacia  of  Puberty,  Rachitis  Adolescentium.— Under 
this  head  are  included  conditions  which  are  essentially  the  same  as  those 
already  described,  only  the  disease  is  not  attended  with  any  disturbance 
of  the  general  health,  and  is  more  local,  the  pathological  changes  being 
confined  to  the  ossifying  junctions,  specially  affecting  those  which  are 
most  active  during  adolescence — for  example,  at  the  knee-joint.  It  is 
met  with  at  any  age  from  nine  to  seventeen,  and  is  generally  believed  to 
be  clue  to  a  recrudescence  of  rickets  which  had  been  present  in  early 
childhood.  It  may  play  an  important  part  in  the  production  of  certain 
deformities  which  occur  at  or  near  puberty, — especially  genu  valgum, 
genu  varum,  and  co.xa  vara,—  and  it  may  be  indirectly  concerned  in  the 
production  of  such  deformities  as  scoliosis  and  flat  foot. 

Scurvy-Rickets,  Hsemorrhagic  Rickets. — This  disease,  described  by 
Barlow  and  Cheadle,  is  usually  regarded  as  a  combination  of  scurvy  and 
rickets,  although,  according  to  Ashby,  the  hasmorrhagic  element  in  the 
disease  is  the  result  of  anremia.  It  is  met  with  in  infants  under  two 
years  who  have  been  brought  up  upon  sterilised  or  condensed  milk  and 
other  proprietary  foods,  and  chiefly  in  the  well-to-do  classes.  It  is 
characterised  by  ansemia,  severe  pains  in  the  bones,  and  by  the  occurrence 
of  fractures  and  separation  of  epiphyses  attended  with  sub- periosteal 
hsemorrhage,  chiefly  in  relation  to  the  bones  of  the  thigh  or  leg.  When 
a  fracture  takes  place  the  infant  ceases  to  move  the  limb  and  screams  if 
it  is  touched,  and  an  excessively  tender  swelling  may  be  recognised  in 
'  the  region  of  the  epiphysial  junction  or  adjacent  shaft.  The  skin 
becomes  tense  and  shiny,  and  there  may  be  crepitus.  As  in  ordinary 
scurvy,  there  may  be  extravasations  of  blood  in  relation  to  the  muscles 
and  the  skin,  ap))earing  on  the  surface  as  bruises.  The  disease  may 
simulate  one  or  other  of  the  pyogenic  bone  affections  or  a  sub-periosteal 
fracture  of  traumatic  origin. 

The  treatment  consists  in  correcting  the  errors  in  diet.  The  infant 
should  have  a  wet  nurse  or  a  plentiful  supply  of  cow's  milk  in  its 
natural  state.  Anti-scorbutics  may  be  given  in  the  form  of  orange, 
lemon,  or  grape  juice,  and  of  potatoes  bruised  down  in  the  milk.  Under 
this  treatment  a  marked  improvement  usually  takes  place  within  a  few 
days,  the  hfemorrhagcs  cease,  and  the  extravasated  blood  is  gradually 
reabsorbed.    The  further  treatment  is  that  of  rickets. 

Osteomalacia. — The  term  osteomalacia  is  used  to  include  a  group  of 
conditions  in  which  the  bones  become  soft  and  yielding,  so  that  they  are 
unduly  liable  to  bend  or  break.  That  form  which  is  associated  with 
rickets  has  already  been  described. 

The  osteomalacia  of  prof/nant  and  2>uerperal  women  is  the  commonest 
and  best  known  member  of  this  group.  It  is  chiefly  met  with  in  women 
of  the  poorer  classes  who  bear  cliildren  under  unhealthy  conditions.  It 
is  more  common  in  tliose  ]>artH  of  South  Germany  l)ordoring  on  the 
Rhine,  and  in  certain  parts  of  Italy,  than  in  this  country.  While  it 
may  occur  during  a  first  pregnancy,  it  is  chiefly  met  with  in  n\ulti parous 
women.  It  is  usually  confined  to  the  pelvis  and  hunbar  vertebnn,  but 
in  extreme  instances  may  involve  the  entire  skeleton. 

The  essential  feature  is  the  absorption  of  lime  salts  from  the  afiected 
bones  ;  the  bone  matrix,  thus  decalcified,  disappears  in  its  turn,  so 
that  the  bones^  may  be  broken,  bent  or  indented,  or  pulled  out  at  the 
attachments  of  muscles.  After  deatli  they  may  lie  cut  with  a  knife  or 
sqiu;ozed  like  a  sponge.  In  the  progressive  stage  of  the  disease  the 
marrow  becomes  very  vascular,  loses  its  fat,  and  is  converted  into  a 
gelatinous  tissue  variously  coloured  with  blood  pigment  ;  hremorrhages 
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into  the  marrow  are  responsible  for  the  pigmentation,  and  for  the 
presence  of  ill -defined  cysts  filled  with  brown  or  yellow  fluid.  In 
extreme  cases  the  shafts  of  the  long  bones  come  to  resemble  membranous 
tubes  which  may  be  bent  or  twisted  in  any  direction. 

Clinically,  the  condition  may  not  be  recognised  until  the  pelvis  is  found 
to  be  contracted  when  it  is  examined  in  relation  to  preguancy  or  child-birth. 
As  a  rule,  however,  the  patient  complains  of  shooting  pains  in  the  lower 
part  of  the  back,  weakness  of  the  lower  limbs,  and  of  being  unable  to  sit. 
The  bones  may  be  tender  on  pressure,  and  the  knee  jerks  are  usuaDj^ 
increased.  When  the  spinal  column  is  affected  the  patient  may 
lose  a  foot  or  more  in  height  within  a  few  weeks.  There  may  be  a 
peculiar  waddling  gait  from  curving  of  the  neck  of  the  femur  on  both 
sides,  and  inability  to  flex  the  thigh  and  lift  the  foot  from  the  ground. 
The  gross  changes  in  the  skeleton  vary  with  the  stage  and  extent  of  the 
disease,  and  with  the  habits  and  attitudes  of  the  patient,  and  need  not 
be  described  in  detail.  The  student  is  referred  to  text-books  on  mid- 
wifery for  a  description  of  the  important  changes  which  take  place  in 
the  pelvis.  If  recovery  ensues,  abundant  new  bone  is  formed  in  place 
of  that  which  has  been  lost,  the  bones  regain  their  rigidity,  and  the 
existing  deformities  become  permanent.  The  disease,  however,  may 
last  for  years,  or  may  break  out  afresh  with  later  pregnancies.  The 
patient  may  become  a  helpless  cripple,  confined  to  bed  and  liable  to 
succumb  to  intercurrent  complications  or  to  the  results  of  difficult  child- 
birth. The  diagnosis  is  only  difficult  in  the  early  stage  of  mild  cases, 
in  which  the  marked  weakness  of  the  lower  extremities  and  exaggera- 
tion of  the  knee  jerks  may  suggest  a  resemblance  to  certain  lesions 
of  the  sfiinal  cord.  Careful  measurement  should  be  made  of  the 
stature  and  of  the  diameters  of  the  pelvis.  In  well-developed  cases 
the  bones  do  not  give  the  usual  shadow  when  examined  with  the 
Rontgen  rays. 

The  cause  of  the  disease  is  unknown  ;  it  has  been  suggested  that  it  is 
the  result  of  an  affection  of  the  central  nervous  system,  probably 
beginning  in  the  nerve  cells  of  the  anterior  cornua  of  the  cord. 

Treatment. — Measures  directed  towards  improving  the  general  health 
should  be  persevered  with.  The  administration  of  phosphorus  dissolved 
in  cod-liver  oil  is  generally  recommended.  Removal  of  the  ovaries,  as 
suggested  by  Fehling  in  1886,  is  usually  followed  by  the  relief  of 
symptoms  and  arrest  of  the  progress  of  the  disease,  and  should  therefore 
be  had  recourse  to  when  other  treatment  has  failed. 

Neuropathic  Forms  of  Ostcovialacia. — In  certain  chronic  diseases  of 
the  brain  or  cord,  changes  in  the  skeleton  of  the  nature  of  osteomalacia 
may  be  met  with.  It  is  at  present  unknown  why  in  certain  cases 
the  bones  may  lose  their  lime  salts  and  bend,  while  in  others  thej' 
become  porous  and  brittle.  The  senile  form  of  osteomalacia  is  apparently 
also  of  nerve  origin. 

Osteomalacia  associated  with  New  Givivths  in  the  Skeleton. — Reckling- 
hausen and  others  have  described  cases  in  which  the  marrow  is  trans- 
formed into  a  white  fibrous  tissue  which  may  be  the  seat  of  ha;morrhages 
and  cysts  along  with  the  development  of  giant-celled  tumours  or  myelo- 
mata scattered  throughout  the  skeleton.  This  condition  is  usually 
associated  with  multiple  fractures.  There  is  also  a  form  of  osteomalacia 
associated  with  secondary  cancer  when  this  is  widely  diffused  throughout 
the  skeleton. 

Osteitis  Deformans — Paget's  Disease  of  Bone. — This  rare  and  interest- 
ing diseasCaWas  first  described  by  Sir  James  Paget  in  1877.    The  changes 
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in  the  bones  are  regarded  as  partaking  of  the  characters  of  a  chronic 
inflammation  whereby  the  marrow  is  transformed  into  a  vascular  con- 
nective tissue  ;  its  bone-eating  functicns  are  exaggerated,  and  the  frame- 
work of  the  bone  becomes  rarefied,  so  that  it  bends  under  pressure.  This 
element  of  the  disease  suggests  a  resemblance  to  the  lesions  described 
under  the  head  of  osteo- 
malacia. In  the  course 
of  time  new  bone  is  formed 
in  great  abundance  both 
by  the  periosteum  and  the 
marrow  ;  it  is  at  first  de- 
void of  lime  salts,  but 
later  becomes  calcified,  so 
that  the  bones  regain  their 
normal  rigidity.  The 
formation  of  new  bone 
is,  however,  much  in  ex- 
cess of  the  normal,  the 
bones  become  large  and 
bulky,  their  surfaces  rough 
and  uneven,  their  texture 
sclerosed  in  parts,  and 
the  medullary  canal  in 
the  long  bones  is  fre- 
quently obliterated.  The 
curving  of  the  long  bones, 
which  is  such  a  striking 
feature  of  the  disease, 
may  be  associated  with 
actual  lengthening,  and  the  changes  are  usually  remarkably  symmetri- 
cal (Fig.  198).  The  bones  forming  the  cranium  may  be  enormously 
thickened,  the  distinction  into  tables  and  diploe  is  lost,  and,  while  the 
general  texture  is  finely  porous,  there  may  be  areas  of  bone  as  dense  as 
ivory  (Fig.  197). 

Clinical  Features. — Tlie'disease  affects  individuals  of  either  sex  over 


Fig.  198. — Alterations  in  Lower  Limbs  resulting  from  Osteitis  Deformans. 


fifty  years  of  age,  and  develops  very  gradually  without  any  discoverable 
cause.  The  patient's  attention  may  be  first  attracted  by  the  occurrence 
of  vague  pains  in  the  back  or  limbs,  or  by  the  obvious  enlargement  and 
bending  of  such  bones  as  the  tibia  or  femur,  or  by  the  gradual  increase 
in  size  of  the  head,  necessitating  the  wearing  of  larger  and  larger  hats. 
When  the  condition  is  fnlly  developed  the  attitude  and  general  appear- 
ance are  eminently  characteristic.  The  height  is  diminished,  and  the 
arms  appear  unnaturally  long  as  a  result  of  the  curving  of  the  sjiine  and 
lower  limbs  ;  tlie  shoulders  are  rounded  and  the  head  bent  forwards  ; 


Fig.  197. — Changes  iu  Skull  resulting  from 
Osteitis  Deformans. 

(Anatomical  Musemii,  University  of  Edinburgh.) 
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tho  legs  are  held  apart,  slightly  flexed  at  the  knee,  and  are  rotated  out  as 
well  as  curved  ;  the  whole  appearance  is  that  of  the  larger  anthropoid 
apes,  but  is  relieved  by  the  wide  and  arched  forehead.  The  patient 
may  be  able  to  walk  and  ride  on  horseback,  although  lie  may  complain 
of  the  weight  of  his  limbs,  and  of  difficulty  in  breathing  owing  to  the 
fixation  of  the  cliest.  There  are  no  mental  sympitoms.  The  muscles  of 
the  limbs  may  waste  to  such  an  extent  as  to  leave  the  large,  curved, 
misshapen  bones  covered  only  by  the  skin  (Fig.  198). 

The  disease  is  of  indefinite  duration,  the  general  health  remaining  for 
long  unatfected ;  the  patient  may,  however,  become  bedridden,  and 
finally  succumb  to  bronchitis  or  other  intercurrent  disease.  In  a  con- 
siderable number  of  cases  the  bones  become  the  seat  of  sarcoma,  either 
solitary  or  multiplCj  and  may  then  sustain  pathological  fracture. 

There  is  no  treatment  beyond  that  directed  towards  the  relief  of 
symptoms. 

Neuropathic  Atrophy  of  Bone. — The  conditions  included  under  this 
head  occur  in  association  with  diseases  of  the  nervous  system.  There 
is  general  agreement  that  the  nutrition  of  bones  is  under  the  influence 
of  trophic  nerves,  although  this  influence  is  neither  so  du-ect  nor  so 
specialised  as  is  the  case  in  muscles  and  secreting  glands.  It  is  difficult 
to  ascertain  how  far  the  changes  in  the  skeleton  associated  with  nerve 
lesions  are  the  result  of  altered  trophic  nerve  influence,  and  how  far 
they  are  the  result  of  vasomotor  disturljances. 

Among  the  clinical  forms  of  neuropathic  atrophy,  most  importance  is 
attached  to  the  acquired  fragility  of  the  bones  met  with  in  locomotor 
ataxia  and  other  chronic  diseases  of  the  spinal  cord.  The  bones  become 
joorous  and  brittle,  with  an  excess  of  fatty  marrow,  so  that  they  are 
liable  to  be  iVactured  by  forces  which  would  be  insufficient  to  break  a 
healthy  bone.  The  fragility  especially  affects  the  bones  of  the  extremities, 
and  may  occur  before  there  are  any  definite  nerve  symptoms,  but  they 
are  more  often  met  with  in  the  stage  of  ataxic  movements,  which,  from 
their  abruptness  and  want  of  control,  may  play  a  considerable  part  in 
the  causation  of  the  fractures.  Joint  lesions  of  the  nature  of  Charcot's 
disease  may  exist  simultaneously  with  the  alterations  in  the  bones.  The 
fractures  may  be  unattended  with  pain,  and  they  may  fail  to  unite  ;  when 
repair  does  take  place  it  is  sometimes  attended  with  an  excessive  formation 
of  callus.  In  syrincjomyelia  pathological  fracture  is  not  so  frequent  as 
in  locomotor  ataxia  ;  it  is  more  likely  to  occur  in  the  bones  of  the  upper 
extremity,  and  especially  in  the  humerus,  as  a  result  of  muscular  action. 

In  paralytic  dementia  and  other  chronic  forms  of  insanity  a  similar 
porosity  and  brittleness  of  bones  may  be  observed,  and  may  result  in 
pathological  fracture,  especially  of  the  ribs  or  femur.  The  occurrence 
of  these  fractures  in  the  insane  may  lead  to  unjust  reflections  on  the 
conduct  of  those  in  charge  of  the  patient.  In  some  cases  of  epilepsy 
the  bones  may  be  so  brittle  that  the  patient  sustains  a  fracture  at  every 
seizure  in  which  he  falls  to  the  ground,  and  the  fracture  may  show  a 
remarkable  degree  of  comminution. 

Fragilitas  Ossium.  — This  heading  is  merely  used  for  convenience  to 
include  conditions  in  which  there  is  an  undue  fragility  of  tho  bones 
without  there  being  any  disease  to  account  for  it.  This  may  occur  in 
several  members  of  the  same  family,  or  there  may  be  no  such  history  of 
heredity.  The  bones  are  easily  fractured,  and  as  a  rule  unite  normally  ; 
but  in  some  cases  union  is  much  delayed,  and  is  associated  with  great 
deformity.  Tho  fractures  may  occur  before  birth,  or  at  any  jieriod  of 
extra-uterine  life. 
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Tumours  of  Bone. 

Pnrnary  tumours  of  bone  grow  from  the  marrow,  the 
periosteum,  or,  in  the  case  of  young  bones,  from  cartilage.  They 
are  all  of  the  connective-tissue  group,  and  include  the  varieties 
known  as  fibroma,  myxoma,  lipoma,  chondroma,  osteoma,  myeloma, 
and  sarcoma.  Secondary  tumours  are  those  which  occur  in  bone, 
either  as  a  result  of  metastasis  from  other  parts  or  by  direct 
spread  from  adjacent  tissues.  They  are  divided  according 
to  their  seat  into  periosteal  and  medullary. 

Periosteal  tumotbrs  are  usually  situated  on  one  side  of  the 
bone  in  the  first  instance,  but  they  may  come  to  surround  it 
completely.  They  are  bounded  externally  by  the  fibrous  layer 
of  the  periosteum,  which  is,  however,  infiltrated  and  perforated 
in  the  case  of  malignant  tumours. 

Central  or  medullari/  tumours  usually  lead  to  absorption  of 
the  bone  in  immediate  relation  to  them,  while  new  bone  is  laid 
down  externally.  The  bone  as  a  whole  may  be  greatly  increased 
in  girth  as  a  result  of  these  processes,  and  is  often  described  as 
having  been  "  expanded  "  by  the  growth  in  its  interior.  Whether 
or  not  a  central  tumour  invades  the  investing  soft  parts  depends 
on  the  rapidity  of  the  growth  of  the  tumour  on  the  one  hand, 
and  on  the  activity  of  the  periosteum  in  forming  new  bone  on 
the  other. 

Primary  tumours  of  bone  are  usually  solitary,  but  the 
chondroma,  osteoma,  myeloma,  and  sarcoma  may  be  multiple 
fi-om  the  outset. 

It  is  frequently  observed  that  tumours  of  bone  follow  upon 
injury.  The  connection  between  the  injury  and  the  develop- 
ment of  the  tumour  is  not  established,  but  it  is  quite  possible 
that  the  trauma  merely  hastens  the  growth  of  an  already 
existing  tumour,  or,  on  the  other  hand,  it  may  excite  growth  in 
embryonic  residues  which  have  resulted  from  some  irregularity 
in  development. 

Primary  Tumours — Osteoma. — This  tumour  is  called  an 
exostosis  when  it  projects  from  the  surface  of  a  bone.  Those 
derived  directly  from  the  tissues  of  the  periosteum  n;ay  be 
described  as  menhranous  exostoses — for  example,  those  of  the 
skull,  which  are  usually  dense  and  compact  like  ivory  ;  hence  the 
term  ivory  exostosis.  "When  derived  from  hyaline  cartilage — for 
example,  those  at  the  ends  of  the  long  bones  of  the  limbs — they 
are  known  as  carlikif/inous  exostoses.  These  are  invested  with 
a  layer  or  cap  of  cartilage  from  which  they  may  continue  to 
grow  until  the  skeleton  attains  maturity.     Because  of  their 
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spongy  structure  they  are  also  described  as  cancellous  w  spongy 
exostoses. 

Exostoses  are  usually  rounded  or  mushroom-shaped  tumours 
of  limited  size ;  they  may  be  either  sessile  or  pedunculated, 
and  their  free  surface  may  be  smooth  or  nodulated.  Carti- 
laginous exostoses  iu  the  vicinity  of  joints  may  be  invested  with 
a  synovial  sac  or  bursa — the  so-called  exostosis  bursata.  The 
bursa  may  be  derived  from  the  synovial  membrane  of  the 
adjacent  joint  with  which  its  cavity  sometimes  communicates, 
or  it  may  be  of  adventitious  origin.  When  such  a  bursa  is 
distended  with  fluid  it  may  prevent  the  recognition  of  the 
underlying  exostosis. 

C linically,  the  osteoma  is  met  with  as  a  hard,  indolent  tumour 
growing  from  a  bone.  It  is  usually  discovered  accidentally, 
unless  it  presses  injuriously  on  adjacent  structures.  Its  special 
features  vary  with  its  situation.  In  the  orbit  it  displaces  the 
eyeball  ;  in  the  nasal  fossae  and  in  the  external  auditory  meatus 
it  causes  obstruction,  which  may  be  attended  with  ulceration 
and  discharge ;  in  the  vicinity  of  a  joint  it  may  interfere  ^\'ith 
movement ;  on  the  inner  side  of  the  knee  it  may  prevent  grasp- 
ing of  the  saddle  in  riding.  When  growing  from  the  dorsal 
aspect  of  the  terminal  phalanx  of  the  great  toe — a  common 
situation — it  displaces  the  nail  and  may  jaroject  through  its 
matrix  at  the  top  of  the  toe,  while  the  soft  parts  over  it  may 
be  ulcerated  from  pressure.  When  it  presses  on  the  nerves  of 
a  limb  it  causes  pains,  cramps,  and  other  nerve  symptoms. 

The  diagnosis  of  osteoma  is  to  be  made  from  its  long  dura- 
tion and  slow  growth,  its  situation,  its  hardness,  and  by  the 
shadow  which  it  presents  when  examined  with  the  X-rays. 

Treatment. — An  osteoma  which  does  not  cause  symptoms 
may  be  left  alone.  If  causing  symptoms,  they  are  removed 
by  dividing  the  neck  or  base  of  the  tumour  with  a  strong  chisel, 
care  being  taken  to  remove  the  whole  of  the  overlying  cartilage. 
The  dense  varieties  met  with  in  the  bones  of  the  skull  present 
greater  difficulties ;  if  it  is  necessary  to  remove  them,  the  base 
or  neck  of  the  tumour  is  perforated  in  many  directions  with 
highly  tempered  drills  rotated  by  some  form  of  mechanical 
engine,  the  division  of  tlie  l)one  being  completed  with  the 
chisel. 

The  multiple  exostoses  met  with  in  childhood  and  youth  arc 
ossified  chondroniata.  They  are  of  congenital  origin  and  arc 
often  inherited.  They  may  interfere  with  the  growth  of  the 
skeleton  as  a  whole,  or  with  that  of  the  bone  affected ;  they 
themselves  usually  cease  growing  when  the  skeleton  reaches 
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maturity.  They  are  chiefly  met  with  at  the  ends  of  the  long 
bones  which  possess  the  most  active  epiphyses — that  is,  in  the 
region  of  the  knee  and  at  the  shoulder  and  wrist.  When  they 
originate  from  the  ossifying  junction  of  a  long  bone  they  may 
migrate  along  the  shaft  as  the  latter  increases  in  length.  They 
may  also  grow  from  flat  bones,  such  as  the  scapula  and  pelvis. 
They  are  often  symmetrical,  and  vary  in  size  from  a  hazel-nut 
to  a  foetal  head. 

Dijfuse  Osteoma,  Leontiasis  Ossea. — This  rare  disease  was  de- 
scribed by  Virchow,  and  named  leontiasis  ossea  because  of  the 
peculiar  disfigurement.  It  usually  commences  in  young  adults, 
who  are  otherwise  in  good  health,  as  a  dilfuse  overgrowth  of  the 
upper  jaws.  These  bones  are  enlarged  in  all  directions  and  project 
as  prominent  bosses  on  the  face,  and  the  nasal  fossse,  maxillary  and 
frontal  sinuses  become  filled  up  with  bone,  which  also  encroaches 
on  the  orbital  cavities.  In  addition  to  the  hideous  deformity  the 
patient  may  complain  of  blocking  of  the  nose,  loss  of  smell,  and 
protrusion  of  the  eyes,  sometimes  resulting  in  blindness.  The 
malar  and  frontal  bones  are  usually  involved,  and  in  extreme  cases 
the  dififiise  overgrowth  may  spread  to  the  entire  vault  of  the  skull 
and  to  the  lower  jaw.  The  base  of  the  skull  is  usually  exempt. 
The  disease  is  of  very  slow  progress  and  may  become  arrested  ; 
life  may  be  prolonged  for  many  years,  or  may  be  terminated  by 
brain  troubles  or  other  intercurrent  affections.  In  certain  cases 
it  may  be  possible  to  remove  some  of  the  more  aggressive  of 
the  bony  masses.  A  remarkable  form  of  unilateral  hypertrophy 
and  difi'use  osteoma  of  the  skull  has  been  observed  by  Jonathan 
Hutchinson  and  Alexis  Thomson  following  very  accurately  the 
distribution  of  the  fifth  nerve  on  one  side. 

Chondroma. — Cartilaginous  tumours  grow  from  the  shafts 
of  the  long  bones,  or  from  the  scapula,  ilium,  ribs,  or  jaws. 
They  usually  project  from  the  periosteal  surface  of  the  bone, 
and  may  attain  an  enormous  size.  Or  they  may  grow  in  the 
interior  of  a  bone,  the  so-called  enchondroma. 

The  cartilage  composing  the  tumour  frequently  undergoes 
jnyxomatous  degeneration,  resulting  in  softening  of  the  cartilage 
into  a  glairy,  semifluid  jelly,  and  if  this  change  takes  place 
throughout  the  tumour  it  may  present  the  appearances  of  a 
cyst.  On  the  other  hand,  the  cartilage  may  become  harder 
from  calcification  or  conversion  into  bone.  The  most  important 
transition  of  all  is  that  into  sarcoma,  the  so-called  vialignant 
chondroma  or  chondro- sarcoma ;  it  is  associated  with  the 
acquisition  of  greater  vegetative  activity,  so  that  it  may  recur 
on  removal,  and  jjarts  of  it  may  be  carried  off  in  the  blood- 
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stream  and  give  rise  to  secondary  growths,  especially  in  the 
lungs. 

Clinically,  the  chondroma  is  met  with  as  a  slowly  growing 
tumour,  nodulated  or  bossed  on  the  surface.  It  is  especially 
common  in  the  bones  of  the  hand,  often  in  a  multiple  form 
(Fig.  199).  Its  surface  may  be  smooth  or  lobulated.  Its 
consistence  may  be  dense  and  elastic  like  normal  cartilage,  or  it 
may  present  areas  of  softening  or  of  bony  hardness.  The  soft 
parts  move  freely  over  it,  except  in  relation  to  the  bones  of  the 


Fia.  199. — Multiple  Cliouclromata 
of  Bones  of  Hand. 

(Anatomical  Museum,  University 
of  Edinburgli.) 


Fig.  200.  —  Chondroma  of 
Femur.  The  femoral  vessels 
pass  through  the  substance 
of  the  tumour,  and  the  sciatic 
nerve  is  adherent  to  its 
surface. 


fingers,  where  the  skin  may  become  adherent  and  ulcerate,  and 
suggest  a  malignancy  which  does  not  exist.  In  more  deeply 
seated  bones  the  chondroma  is  not  recognised  so  easily,  and  may 
be  confused  with  sarcoma.  Large  tumours  gro-ning  from  the 
bones  of  the  extremities  may  implicate  the  main  vessels  and 
nerves  (Fig.  200),  either  simply  surrounding  them,  or  pressing 
on  them  injuriously  so  as  to  cause  symptoms  ;  they  may  also 
interfere  with  the  movement  of  joints. 

The  prognosis  varies  with  the  type  of  tumour  :  if  innocent 
they  grow  very  slowly,  and  may  even  become  stationary, 
llapid  growth  is  an  indication  of  malignancy. 
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In  the  treatment  of  cliondroniata  it  is  necessary  to  remove 
the  whole  tumour,  even  although  it  appears  to  be  innocent,  and 
in  periosteal  growths,  especially  if  they  are  pedunculated,  this 
is  comparatively  easy.  When  an  entire  bone,  such  as  the 
scapula  or  lower  jaw,  is  involved,  it  is  better  to  remove  the  bone 
or  the  greater  part  of  it.  In  the  case  of  central  tumours  the 
external  shell  of  bone  is  to  be  removed  over  an  area  sufficient 
to  allow  of  the  enucleation  of  the  tumour  in  the  interior.  It  is 
sometimes  better  to  resect  the  affected  portion  of  bone,  or  have 
recourse  to  amputation,  especially  in  the  case  of  the  fingers. 
Should  there  be  any  evidence  of  malignancy,  early  and  high 
amputation  is  the  procedure  recommended. 

The  chondromata  met  with  at  the  ends  of  the  long  bones  of 
the  limbs,  and  which  undergo  ossification  concurrently  with  the 
skeleton,  have  been  described  with  the  osteoniata. 

Fibroma  is  chiefly  met  with  as  a  periosteal  growth  from  the 
bones  in  relation  to  the  mouth  and  pharynx,  the  simple  epulis 
of  the  alveolar  margin  and  the  naso-pharyngeal  polypus  being 
well-known  examples.  They  may  be  vascular  and  cellular, 
sho\ving  all  transitions  to  sarcoma ;  or  they  may  be  fibrous 
and  undergo  partial  conversion  into  bone.  Their  diagnosis 
and  treatment  belong  to  the  special  regions  in  which  they  are 
met  with. 

Myxoma,  lipoma,  and  angioma  of  bone  are  all  very  rare. 
They  may  be  periosteal  or  central.  Their  exact  nature  is 
seldom  recognised  until  they  are  subjected  to  operative  inter- 
ference. 

The  myeloma  or  myeloid  tumour  was  formerly  classified  with 
the  sarcomata.  Large  giant  cells,  like  those  normally  present 
in  the  marrow,  form  the  chief  elements  of  the  tumour.  These 
tumours  usually  present  a  brownish-red  or  chocolate  colour,  and 
on  account  of  their  vascularity  are  liable  to  haemorrhages,  to 
pigmentation,  and  to  the  formation  of  blood  cysts.  Sometimes 
the  arterial  vessels  are  so  dilated  as  to  impart  to  the  tumour 
an  aneurysmal  i)ulsation  and  bruit.  The  enlargement  or 
"  expansion "  of  the  hone  may  result  in  the  cortex  being 
represented  by  a  thin  shell  of  bone,  which  may  crackle  on 
pressure.  The  tumour  tissue  in  the  interior  may  liquefy  so  as 
to  form  a  single  or  a  multilocular  cyst.  The  myeloma  is  most 
often  met  with  in  adolescents  in  the  bones  in  the  region 
of  the  knee  (Fig.  201) ;  it  grows  slowly,  without  much  pain,  and 
may  even  become  (quiescent ;  it  may  be  mistaken  for  disease 
in  the  knee-joint,  or,  if  it  pulsates,  for  popliteal  aneurysm. 
Although   occasionally  capable  of   giving   rise  to  secondary 
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growths  presenting  a  similar  giant  -  celled  structure,  tliese 
tumours  are,  as  a  rule,  innocent,  and  should  Vje  treated  as  such, 
either  by  shelling  out  the  new  growth  from  the  marrow,  or  by 
resecting  the  portion  of  bone  in  which  the  tumour  is  lodged. 


Fig.  201. — Myeloma  of  Head  of 
Tibia.  Thepatieiit  had  formerly 
sustained afracture  of  the  fibula. 

(Museum  of  Royal  College  of 
Surgeons,  Edinburgh.) 


Fig.  202. — The  Femur  of  a  boy  ret. 
12,  showing  the  Bony  Shell  of  a 
large  Cyst-Iihe  Cavity  which  com- 
municates with  the  interior  of  the 
bone.  The  original  tumour  was 
probably  a  sarcoma. 

(The  specimen,  which  is  in  the  Ana- 
tomical Museum,  University  of  Edin- 
burgh, is  figured  in  Syme's  Principles 
nf  Surgery.) 


The  myeloid  tumours  of  the 
jaw  will  be  described  with  the 
diseases  of  the  jaws. 

The  sarcomata  are  the  com- 
monest tumours  of  bone,  and 
present  wide  variations  in  struc- 
ture and  in  clinical  features. 
Structurally,  two  main  groups 
may  be  differentiated  :  the  soft, 

rapidly-growing  cellular  tumours,  and  those  which  are 
acterised   by  the  formation  of   fully  formed   fibrous  tissue, 
cartilage  or  bone. 

The  soft  cellular  tumours  are  mainly  composed  of  spmdle  or 
round  cells ;  they  grow  chiefly  from  the  marrow  of  the  spongy 
ends  of  the  long  bones,  the  diploe  of  the  skull,  the  pelvis, 
vertebra3,  and  jaws.    In  the  process  of  growth  they  may  cause 
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little  alteration  in  the  contour  of  the  bone,  but  eat  away  its 
framework,  and  replace  it,  so  that  the  continuity  of  the  bone  is 
interrupted  by  tumour  tissue,  and  pathological  fracture  is  a  very 
frequent  result.  The  small  round-celled  sarcomata  are  among 
the  most  malignant  tumours  of  bone,  growing  with  great 
rapidity,  and  giving  rise  to  secondary  growths  at  a  very  early 
stage. 

The  second  group  includes  the  fibro-,  osteo-,  and  chondro- 


Fi(!.203. — Periosteal  Sarcoma 
of  Head  of  Fibula,  from 
child  ajt.  8. 


Fio.  204. — Central  Sarconiii  of 
Lower  End  of  Femur,  invading 
the  knee-joint. 

(Museum  of  Royal  College  of 
Surgeons,  Edinburgh.) 


.sarcomata,  and  combinations  of  these,  in  all  of  which  fully  formed 
tissue  predominates  over  the  cellular  elements  of  the  growth. 
They  grow  chiefly  from  the  dee]>er  layer  of  the  periosteum,  and 
project  in  the  first  instance  from  the  surface,  but  later  tend  to 
surround  the  bone  (Figs.  203  and  205).  'i'hey  also  invade 
the  interior  of  the  bone  from  which  tliey  are  growing,  filling  n[i 
the  marrow  sjjaces  with  a  white,  bone-like  substance,  and  in  the 
case  of  the  fiat  bones  of  the  skull  may  traverse  the  diploe  and 
erupt  on  the  inner  table.  The  tumour  tissue  nearest  the 
bone  forms  a  dense,  white,  structureless  basis,  from  which 
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there  radiate  into  the  outer  softer  parts  of  the  tumour, 
spicules,  needles  and  plates  of  a  similar  bone-like  material. 
The  peripheral  portion  consists  of  softer  sarcomatous  tissue, 
which  invades  the  overlying  soft  parts  ;  the  articular  cartilage 
long  resists  destruction,  and  pathological  fracture  is  exceptional. 
Secondary  growths  are  chiefly  met  with  in  the  lungs,  the 
metastasis  taking  place  through  the  veins.  These  ossifying 
sarcomata  are  most  often  met  with  in  the 
femur  and  tibia,  less  frequently  in  the 
humerus,  skull,  pelvis,  and  jaws.  In  the 
long  bones  they  may  grow  from  the  shaft, 
while  the  chondro-sarcomata  more  often 
originate  in  the  extremities.  Sometimes 
they  are  multiple,  several  tumours  appear- 
ing simultaneously  or  one  shortly  after 
another. 

Clinical  Features. — Sarcomata  are  usu- 
ally met  with  before  the  age  of  thirty,  and 
are  comparatively  common  in '  children. 
Males  are  more  liable  than  females  in  the 
proportion  of  two  to  one. 

The  symptoms  consist  in  the  appear- 
ance of  a  tumour  connected  with  a  bone, 
which  steadily  increases  in  size.  It  may 
be  on  one  aspect  or  may  surround  the  bone, 
and  when  it  occurs  at  the  end  of  a  long 
bone  the  swelling  frequently  assumes  the 
characteristic  shape  of  a  leg  of  mutton 
(Fig.  205).  Its  surface  may  be  uniform 
or  bossed,  and  its  consistence  varies  with 
its  situation,  whether  central  or  periosteal, 
with  its  structure,  and  mth  the  changes 
which  it  has  undergone.  The  coexistence 
of  solid  and  fluctuating  areas  is  character- 
istic. On  firm  pressure  fine  crepitation  may  be  felt  from 
crushing  of  the  delicate  framework  of  new  bone,  or  in  central 
tumours  there  may  be  parchment-like  or  egg-shell  crackling  from 
yielding  of  the  thin,  unresisting  shell  under  the  pressure  of  the 
fingers.  The  swelling  may  pulsate,  and  a  bruit  may  be  heard 
over  it.  The  patient  often  complains  of  pain,  which  is  aggra- 
vated by  exertion,  and  which  is  worst  at  night.  The  jjain  is 
said  to  be  more  severe  in  central  tumours  before  they  erupt  on 
the  periosteal  surface. 

The  soft  parts  over  the  tumour  may  for  a  long  time  preserve 


Fig.   205.  —  Periosteal 
Sarcoma  of  Tibia  in  a 
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their  normal  characters ;  or  they  may  become  o^dematous,  and 
the  subcutaneous  venous  network  may  become  evident  through 
the  skin.  The  local  elevation  of  temperature  over  the  tumour, 
which  may  amount  to  two  degrees  or  more,  is  a  point  of 
diagnostic  importance. 

The  adjacent  joint  usually  remains  intact,  but  its  movements 
may  be  impaired  from  the  mere  bulk  of  the  tumour,  from 
effusion,  or  from  portions  of  the  tumour  tissue  grovnng  towards 
and  into  the  cavity  of  the  joint. 

When  the  overlying  soft  parts  are  invaded,  they  become 
matted  to  each  other  and  adherent  to  the  skin,  which  is 
thinned,  stretched,  and  finally  sloughs.  The  tumour  tissue 
then  protrudes,  fungates,  and  bleeds.  These  changes  are 
sometimes  hastened  by  puncture  or  incision  of  the  swelling 
made  for  purposes  of  diagnosis.  Pathological  fracture  may  be 
an  early  manifestation  of  the  disease,  especially  if  it  involves  the 
shaft  of  the  femiu-  or  humerus ;  it  follows  slight  violence,  and  is 
unattended  with  much  ecchymosis  or  swelling.  The  fracture 
very  rarely  consolidates,  although  there  is  often  an  attempt  at 
union  by  the  formation  of  cartilaginous  callus. 

Suppuration  may  take  place  in  the  soft  parts  over  the  tumour, 
especially  when  an  exploratory  puncture  has  been  made  without 
antiseptic  precautions.  Enlargement  of  the  neighbouring 
lymphatic  glands  does  not  necessarily  imply  that  they  have 
become  infected  with  sarcoma,  for  the  enlargement  may  dis- 
appear after  removal  of  the  primary  growth.  Actual  infection 
of  the  glands  may  occur,  however.  As  the  tumour  progresses 
there  is  evening  pyrexia,  the  patient  emaciates,  is  worn  out  with 
pain,  want  of  .sleep,  and  superadded  septic  infection,  and  finally 
succumbs,  with  or  without  evidences  of  secondary  growths. 
When  they  occur  the  secondary  growths  are  most  frequently 
met  with  in  the  lung  or  jjleura ;  but  they  may  develop  in  any  of 
the  organs  or  in  other  bones,  or  may  be  generalised  throughout 
the  body. 

The  diagnosis  of  sarcoma  of  bone  must  be  made  at  an  early 
stage  of  the  disease,  in  order  to  obtain  a  reasonable  prospect  of 
cure  by  operation.  At  the  present  day  chief  reliance  is  to  be 
placed  on  information  gained  by  examination  with  the  X-rays 
and  by  exploratory  incision.  In  skiagraphy  chief  attention  is  to 
be  paid  to  any  alteration  in  the  contour  and  density  of  shadow 
of  the  affected  bone.  Exploratory  incision  is  to  be  supplemented 
by  microscopical  examination  of  the  suspected  tissue.  The 
lesions  likely  to  be  confused  with  sarcoma  arc  chronic  infiam- 
matory  conditions  of  bone,  whether  stajjhylococcal,  syphilitic, 
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or  tuberculous,  chronic  inflammatory  conditions  of  the  adjacent 
joint,  and  innocent  tumours  and  hydatid  cysts  of  bone.  Secondary 
cancer  of  bone  may  present  the  same  clinical  appearances  as 
sarcoma,  and  may  be  mistaken  for  it  unless  its  connection  with 
a  primary  cancer  elsewhere  is  recognised. 

Skiagraphy  is  not  only  of  assistance  in  differentiating  new 
growths  from  other  diseases  of  bone,  but  may  also  yield  informa- 
tion as  to  the  situation  and  nature  of  a  tumour,  which  may  have 
important  bearings  on  treatment. 

The  prognosis  of  sarcoma  of  bone  varies  with  the  period  at 
which  it  is  recognised,  with  its  malignancy  as  indicated  by  its 
rapidity  of  growth,  and  with  its  situation  as  bearing  on  the 
possibility  of  complete  removal  by  operation.  Gro^vths  on  the 
skull,  spine,  or  pelvis  rarely  lend  themselves  to  surgical  inter- 
ference. In  the  case  of  the  limbs  the  prognosis  is  graver  the 
nearer  the  disease  is  to  the  trunk,  because  of  the  greater  un- 
certainty of  the  disease  being  completely  removed,  and  also 
because  of  the  greater  mortality  which  attends  high  amputations. 

Treatment. — Those  tumours  which  lend  themselves  to  ope- 
rative interference  should  be  removed  at  the  earliest  possible 
moment.  Until  within  recent  years  the  invariable  practice  has 
been  to  perform  amjiutation  well  above  the  growth  where  one 
of  the  bones  of  a  limb  is  involved,  and  this  is  still  to  be  recom- 
mended as  a  routine  procedure.  It  must  be  added,  however, 
that  conservative  operations  of  the  nature  of  resections  have  been 
performed,  and  in  some  instances  with  success,  even  in  the  case 
of  cellular  sarcomata  (Mikulicz). 

Before  jDorforming  amputation  for  a  supposed  sarcoma  the 
tumour  should  be  cut  into  to  make  certain  of  its  nature. 

In  amputating  it  is  not  always  necessary  to  go  as  high  as  the 
joint  above,  provided  the  tissues  are  divided  well  above  the  tumour; 
skin-flaps  with  circular  division  of  muscles  is  the  method  of  choice. 
In  tumours  involving  the  upper  end  of  the  femur  it  may  be  necessary 
to  remove  one  half  of  the  pelvis  along  Avith  the  extremitj' ;  and  in 
those  of  the  upper  end  of  the  humerus,  to  remove  the  shoulder 
girdle  along  vnt\\  the  arm.  In  cases  where  removal  of  the  tumour 
can  hold  out  no  prospect  of  permanent  recovery,  discharge  or 
hasmorrhage  may  be  a  sufiicient  indication  for  amputation ; 
and  in  cases  where  pain  is  a  prominent  feature,  it  may  be 
worth  while  to  remove  the  tumour,  or  trephine  the  shell  of  the 
bone. 

The  operative  treatment  of  sarcoma  of  the  bones  of  the  head 
and  trunk  is  considered  in  the  sections  dealing  with  these  regions. 
Pulsating  IIcBDiatoma  or  Aneurysiii  of  Bone.  —  A  limited 
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number  of  tliese  tumours  are  of  the  nature  of  cavernous  erectile 
tumours  dating  from  a  congenital  angioma.  The  majority 
would  appear  to  be  the  result  of  changes  in  an  already-existing 
tumour  —  sarcoma,  endothelioma,  or  myeloma.  The  tumour 
tissue  largely  or  entirely  disappears,  while  the  vessels  and 
vascular  spaces  undergo  a  remarkable  development.  The  dis- 
appearance of  the  tumour  tissue  may  be  the  result  of  a  large 
htemorrhage  within  the  unyielding  shell  of  bone.  The  tumour 
may  come  to  be  represented  by  one  large  blood-containing  space 
communicating  with  the  arteries  of  the  limb ;  the  walls  of  the 
space  consist  of  the  remains  of  the  original  tumour — plus  a  shell 
of  bone  of  varying  thickness.  The  most  common  seats  of  the 
condition  are  the  lower  end  of  the  femur,  the  upper  end  of  the 
tibia,  and  the  pelvic  bones. 

The  clinical  features  are  those  of  a  pulsating  tumour  of  slow 
development.  The  tumour  may  attain  such  dimensions  that  it 
no  longer  suggests  to  the  observer  that  it  originates  inside  the 
bone,  unless  he  is  able  to  recognise  the  parchment  or  egg-shell 
crackling  on  forcibly  pressing  it  mth  the  fingers.  As  in  true 
aneurysms,  pulsation  and  bruit  disappear  on  compression  of  the 
main  artery  above. 

Treatment. — In  malignant  cases  involving  the  bones  of  the 
limbs  amputation  is  indicated  ;  in  the  pelvis  operative  treatment 
is  usually  out  of  the  question.  When  there  is  reason  to  believe 
that  the  tumour  is  innocent  one  may  consider  the  possibility  of  a 
conservative  operation,  resembling  that  known  as  the  old  ojaera- 
tion  for  true  aneurysm.  There  are  cases  on  record  in  which 
ligature  of  the  main  artery  of  the  limb  has  resulted  in  permanent 
cure. 

Secondary  Tumours  of  Bone. — These  include  all  varieties  of 
tumours  which  are  capable  of  occurring  by  metastasis,  and  those 
which  spread  to  the  bone  by  direct  contiguity. 

Metastatic  Tumours. — Secondary  cancer  is  a  comparatively 
common  disease  in  bone.  Its  characters  depend  on  the  nature 
of  the  primary  growth  from  which  it  arises.  The  soft  forms 
grow  rapidly,  and  are  characterised  by  eating  away  of  the  bone. 
In  slowly  growing  forms  there  may  be  considerable  formation  of 
an  imperfectly  organised  bone,  often  deficient  in  lime  salts  ;  this 
condition  may  be  widely  dififused  throughout  the  skeleton,  and  has 
been  described  as  cancerous  osteomalacia.  Secondary  cancer  of 
bone  may  not  reveal  itself  clinically  at  all,  or  it  may  cause  pains 
in  the  affected  bones,  or  may  suddenly  attract  notice  by  the 
occurrence  of  pathological  fracture — as,  for  example,  in  the  shaft 
of  the  femur  or  humerus.    In  the  vertebra;  it  is  attended  with 
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a  jjainful  form  of  i^araplegia  which  may  involve  the  lower,  or  all 
four  extremities.  On  the  other  hand,  the  disease  may  show 
itself  clinically  as  a  tumour  of  bone,  which  may  be  of  consider- 
able size,  and  may  be  mistaken  for  a  primary  sarcoma,  unless  the 
existence  of  the  original  cancer  is  discovered. 

The  cancers  most  liable  to  give  rise  to  metastasis  in  bone  are 
those  of  the  breast,  liver,  uterus,  prostate  and  intestine. 

Secondary  twmours  derived  from  the  thyroid  gland  require 
special  mention,  because  they  are  peculiar  in  that  neither  the 
primary  growth  in  the  thyroid  nor  the  secondary  growths  in  the 
bones  are  necessarily  malignant.  They  may  therefore  be  ainenable 
to  surgical  treatment. 

/Secondary  sarcomata,  whether  derived  from  primary  groAvths  in 
the  bones  or  in  the  soft  parts,  are  very  much  rarer  than  secondary 
cancers.  They  are  of  little  clinical  importance,  as,  -with  isolated 
exceptions,  they  are  quite  out  of  the  range  of  operative  treatment. 

Cancer  of  Bone  resulting  from  Direct  Extension  from  adjacent 
Soft  Parts. — In  this  group  the  bone  is  involved  by  the  spread  of 
the  cancer  in  the  same  way  as  any  other  tissue.  There  are  two 
clinical  types.  The  first  is  met  Avith  in  relation  to  epiiheliomata 
of  mucous  surfaces — for  example,  the  palate,  gums,  antrum,  frontal 
sinus,  auditory  meatus,  and  middle  ear.  They  ^\'ill  be  described 
under  these  special  regions.  The  second  is  met  with  in  relation 
to  epithelioma  occurring  in  a  sinus,  the  sequel  of  suppm-ative 
osteomyelitis  or  compound  fracture.  The  patient  has  usually  had 
a  discharging  sinus  for  a  great  number  of  years.  The  epithelioma 
originates  at  the  external  or  skin  orifice  of  the  sinus,  and  spreads 
down  to  the  bone  and  into  its  interior.  Inside  the  bone  the 
jjrogress  of  the  cancer  is  resisted  by  the  general  sclerosis  and 
obliteration  of  the  medullary  canal ;  and  although  its  progress 
is  slow,  the  infiltration  of  the  bone  is  often  more  extensive 
than  would  appear  externally.  It  is  recognised  clinically  by 
the  characteristic  epitheliomatous  growth  in  the  sinus  and  its 
vicinity,  and  by  the  oft'ensive  nature  of  the  discharge.  A  similar 
epithelioma  may  arise  in  connection  -with  a  chronic  ulcer  of  the 
leg.  The  cancer  may  infect  the  femoral  lymjjhatic  glands. 
The  operative  treatment  is  influenced  by  the  extent  of  disease  in 
the  soft  parts  overlying  the  bone,  and  consists  accordingly  in 
wide  removal  of  the  diseased  tissues,  or  in  amputation. 

Cysts  of  Bone. — With  the  excejjtion  of  hydatid  cysts,  M  hicli 
have  been  already  considered,  cysts  in  the  interior  of  bone  are 
usually  the  result  of  the  liquefaction  of  such  tumours  as  chon- 
droma, myeloma,  or  sarcoma. 
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DISEASES  OF  JOINTS. 

Definition  of  terms — Ankylosis  :  Varieties.  Diseases  :  Errors  of  de- 
velopment— Bacterial  diseases  :  Pyogenic;  Tuhermlous  ;  SyphilUic  ; 
Acute  rheumatism — Diseases  associated  with  certain  constitutional 
conditions:  Gout;  Chronic  articular  rheumatism;  Arthritis  de- 
formans; Hmno'philia  —  Diseases  associated  with  affections  of  the 
nervous  system  :  Neuro-arthro2iathies  ;  Charcot' s  disease — Hysterical 
or  mimetic  affections  of  joints — Tumours  and  cysts — Loose  bodies 
in  joints. 

Definition  of  Terms. — The  term  synovitis  is  applied  to  in- 
flammatory conditions  wliich  are  confined  to  tlie  synovial 
membrane.  It  is  often  associated  with  effusion  into  the  cavity 
of  the  joint,  which  may  be  serous,  sero-fibrinous,  or  purulent. 
The  term  synovitis,  however,  should  always  be  used  along  with 
some  qualifying  adjective — such  as  gouty,  gonorrhoeal,  or 
tuberculous — which  indicates  its  distinctive  pathological  nature. 

Ilydrojjs,  hydrarthrosis,  and  chronic  serous  synovitis  are 
terms  employed  when  the  effusion  of  fluid  into  the  joint  is  the 
most  prominent  clinical  featui'e.  Hydrops  may  occur  apart 
from  disease, — for  example,  in  the  knee-joint,  from  repeated 
sprains, — but  is  chiefly  met  with  in  tlie  chronic  and  intermittent 
forms  of  synovitis  resulting  from  gonorrhoea,  titberculosis, 
.syiihilis,  arthritis  deformans,  or  arthropathies  of  nerve  origin. 
It  may  also  occur  when  there  are  loose  bodies  in  a  joint. 

Arthritis  is  the  term  ai)plicd  wlien  not  only  the  synovial 
membrane  but  the  ligaments,  articular  surfaces,  and  it  may 
be  also  the  ends  of  the  bones,  are  involved  in  the  disease. 

As  in  speaking  of  synovitis,  so  in  using  the  term  arthritis  it 
is  necessary  to  prefix  a  qualifying  adjective  which  indicates  its 
nature.  According  to  its  etiology,  arthritis  may  assume  a  dry 
form  or  may  he  attended  witli  effusion  into  the  joint ;  and  this 
effusion  may  be  serous,  as  in  arthritis  deformans,  or  sero-fibrinous 
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or  purulent,  as  in  certain  forms  of  pyogenic  and  tuberculous 
arthritis.  Wasting  of  the  muscles  in  the  vicinity  of  the  joint  is 
a  constant  accompaniment  of  arthritis.  It  especially  affects  the 
extensor  muscles,  is  quantitative  rather  than  degenerative,  and 
the  muscles  do  not  show  the  reaction  of  degeneration.  On 
account  of  the  involvement  of  the  articular  surfaces,  arthritis  is 
apt  to  be  followed  by  one  or  other  form  of  ankylosis. 

The  term  empyema  is  sometimes  employed  to  indicate  that 
the  cavity  of  the  joint  is  full  of  pus.  It  is  chiefly  observed  in 
chronic  suppurative  disease  of  pyogenic  or  tuberculous  origin, 
and  is  usually  attended  with  the  formation  of  abscesses  outside 
the  joint. 

Ulceration  of  cartilage  and  caries  of  the  articular  surfaces  are 
common  accompaniments  of  the  more  serious  and  progressive 
forms  of  joint  disease,  and  especially  those  of  bacterial  origin. 
The  destruction  of  the  cartilage  is  usually  preceded  by  the 
formation  of  granulation  tissue  derived  from  the  sjmovial 
membrane  or  from  the  bone  marrow;  the  granulation  tissue 
eats  into  and  replaces  the  cartilage,  giving  rise  to  defects  or 
holes,  which  are  sjjoken  of  as  ulcers.  Ulceration  of  cartilage 
and  articular  caries  represent  successive  stages  in  the  same 
destructive  process,  the  disappearance  of  the  cartilage  being 
frequently  followed  by  exposure  and  disintegration  of  the  sub- 
jacent bone.  The  occurrence  of  ulceration  of  cartilage  and  of 
articular  caries  is  always  attended  -with  rigidity  of  the  joint 
from  involuntary  muscular  contraction,  with  marked  wasting  of 
muscles,  and  starting  pains  at  night.  These  starting  ^ja/^s 
are  the  result  of  sudden  involuntary  movements  of  the  joint, 
and  are  most  likely  to  occur  when  the  patient  is  dropping  off  to 
sleep.  The  muscles  which  hold  the  joint  rigid  become  relaxed, 
and  the  sensitive  ulcerated  surfaces  are  thus  allowed  to  jar  on 
one  another,  causing  sudden  reflex  contraction  of  the  muscles, 
and  the  resulting  movement  is  attended  with  severe  pain,  which 
causes  the  patient  to  wake  with  a  start.  Advanced  articular 
caries  is  usually  associated  with  some  abnormal  attitude,  and 
sometimes  with  dislocation.  It  may  be  possible  under  anaes- 
thesia to  make  the  exposed  and  crumbling  bony  surfaces  grate 
upon  one  another.  Should  recovery  take  place,  repair  is  usually 
attended  with  union  of  the  opposing  articular  surfaces  either  by 
fibrous  tissue  or  by  bone. 

The  term  disorganisation  of  a  joint  indicates  that  all  the 
constituent  parts  are  damaged  or  destroyed.  This  occurs  in  the 
more  severe  and  destructive  forms  of  joint  disease,  and  especially 
in  those  of  pyogenic  or  tuberculous  origin. 
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Conditions  of  Impaired  Mobility  of  Joints. — Rigidity  is 
the  tixatioii  of  a  joint  by  the  involuntary  contraction  of  muscles. 
It  is  sometimes  called  false  ankylosis  because  it  disappears 
completely  under  anaesthesia.  It  is  of  special  value  as  a  sign  of 
disease  in  deep-seated  joints,  such  as  the  hip.  ContracUire  is 
the  term  applied  when  the  fixation  is  due  to  permanent 
l)athological  changes  in  the  soft  parts  surrounding  the  joint. 
These  changes  chiefly  consist  in  shortening  of  muscles,  tendons 
and  their  sheaths,  ligaments,  fascite,  and  skin.  As  the  structures 
on  the  flexor  aspect  are  specially  liable  to  undergo  shortening, 
contracture  is  nearly  always  associated 
with  flexion.  Contracture  may  result 
from  a  number  of  conditions  apart 
from  disease  of  the  joint — for  example, 
from  disease  in  one  or  other  of  the 
adjacent  bones,  from  lesions  of  the 
motor  nervous  mechanism,  or  from 
hysteria. 

Ankylous  is  the  term  applied  when 
impaired  mobility  of  a  joint  results 
from  changes  involving  the  articular 
surfaces.  It  is  frequently  combined 
with  contracture  and  with  thickening 
and  induration  of  the  capsular  and 
other  ligaments.  Three  anatomical 
■  varieties  of  ankylosis  are  distinguished 
— (a)  fibrous,  in  which  there  are 
fibrous  adhesions  between  the  oppos- 
ing surfaces.  These  adhesions  may 
be  in  the  form  of  loose  isolated  bands, 
or  they  may  bind  the  bones  closely 
together  in  such  a  way  as  to  obliterate 
completely  the  cavity  of  the  joint.  The  resulting  stiffness  may 
vary,  therefore,  from  a  mere  restriction  of  the  normal  range  of 
movement  up  to  a  close  fibrous  union  of  the  bones  which  altogether 
prevents  movement.  Fibrous  aidcylosis  ipay  follow  upon  injury, 
especially  dislocations  and  fractures  implicating  a  joint,  or  may 
result  from  any  form  of  arthritis,  (b)  Cartilar/inoiis  ankylosis 
implies  the  fusion  of  two  opposed  cartilaginous  surfaces.  It  is 
best  seen  between  the  jiatella  and  troclilear  surface  of  the  femur 
in  certain  forms  of  tuberculous  disease  of  the  knee.  The  fusion 
of  the  cartilaginous  surfaces  is  jireccded  by  the  spreading  of  a 
va.scular  connective  tissue,  derived  from  the  synovial  membrane, 
over  the  articular  surfaces.    Clinically,  it  is  associated  with  ab- 
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solute  rigidity,  (c)  Bony  ankylosis  or  synostosis  is  an  osseous 
union  between  articulating  surfaces  (Figs.  206  and  207).  It 
may  follow  upon  fibrous  or  cartilaginous  ankylosis,  or  may  result 
from  the  fusion  of  two  osseous  surfaces  wMch  have  lost  their 
cartilage  and  become  covered  with  granulations.  In  the  majority 
of  cases  it  is  to  be  regarded  as  a  reparative  process,  presenting 
certain  analogies  with  the  union  of  fractures.  It  may  be  a  sequel 
of  any  disease  of  joints,  and  especially  of  such  as  are  attended 

with  suppuration. 

In  addition  to  these  forms  of 
osseous  ankylosis,  which  are 
clearly  reparative  in  nature, 
others  occur,  the  etiology  and 
pathology  of  which  are  as  yet 
unknown.  The  name  arthritis 
ossificans  has  been  applied  by 
Griffiths  to  one  group  of  these 
exceptional  cases.  The  alleged 
occurrence  of  ankylosis  from 
mere  disuse  of  a  joint  has  not 
been  corroborated. 

The  occurrence  of  ankylosis 
in  a  joint  before  the  skeleton 
has  attained  maturity  has  very 
little  influence  on  the  growth 
in  length  of  the  bones  affected. 
Any  arrest  of  growth  which  may 
occur  is  more  likely  to  depend 
-Osseous  Aukylosis  of  on  changes  in  the  epiphysial 
Knee  followinff  upon  Tubercnloii.s   ■       ,•  li.-  ^    £  ii 

Disease  junctions    resultmg    from  the 

original  disease  than  upon  the 
fusion  of  the  bones. 

In  order  to  diagnose  between 
muscular  fixation  and  ankylosis,  it  may  be  necessary  to  anaes- 
thetise the  patient.  The  nature  and  extent  of  ankylosis  may 
be  learned  by  manipulating  the  limb  or  by  skiagraphy.  In 
fibrous  ankylosis  mobility  may  be  elicited,  although  only  to  a 
slight  degree  and  with  pain ;  while  in  osseous  ankylosis  the 
joint  is  rigidly  fixed,  and  attempts  to  move  it  are  painless. 

The  treatment  is  influenced  by  the  nature  of  the  original 
disease,  the  variety  of  the  ankylosis,  and  the  attitude  and 
functions  of  the  joint  concerned.  In  a  case  of  fibrous  aukylosis, 
if  the  aim  be  a  movable  joint,  treatment  is  directed  towards 
elongating  or  rupturing  the  fibrous  union  between  the  bones. 


Fio. 


(An.atomical  Museum,  Uuiversity 
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Elongation  of  the  adhesions  may  be  eftected  by  manipulations, 
exercises,  and  the  use  of  special  forms  of  apparatus — such  as 
extension,  or  the  application  of  weights  to  the  limb.  Massage, 
douching,  and  electricity  are  also  useful.  This  line  of  treatment, 
however,  demands  considerable  patience  and  fortitude  on  the 
part  of  the  patient,  and  some  encouragement  such  as  is  afforded 
by  indications  of  yielding  on  the  part  of  the  adhesions.  It  may 
be  necessary  to  administer  an  anaesthetic  in  order  to  rupture 
strong  fibrous  adhesions.  These  often  give  way  with  an  audible 
crack.  This  procedure  must  be  carried  out  with  caution,  in  view 
of  such  risks  as  fracture  of  the  bone — which  is  often  rarefied — 
or  separation  of  an  epiphysis.  There  is  also  a  risk  of  fat 
embolism,  and  of  re -starting  the  disease.  In  any  case  the 
procedure  is  followed  by  considerable  pain  and  effusion  into  the 
joint,  which  necessitate  rest  for  some  days  before  exercises 
and  other  manipulations  are  resumed. 

In  selected  cases  of  fibrous  ankylosis,  with  or  without  con- 
tracture, it  may  be  advisable  to  attempt  to  secure  a  movable 
joint  by  open  arthrotomy,  dividing  or  removing  adhesions  and 
other  contracted  tissues.  This  procedure,  which  has  been 
named  arthrolysis,  has  been  chiefly  practised  in  the  elbow,  and 
has  yielded  results  which  are  distinctly  encouraging. 

If  the  ankylosis  is  osseous  and  a  movable  joint  is  desired, — 
for  example,  at  the  elbow, — a  considerable  amount  of  bone,  and 
it  may  be  also  of  periosteum  and  capsular  ligament,  may 
require  to  be  resected  to  allow  of  the  formation  of  a  false 
joint. 

On  the  other  hand,  if  osseous  ankylcsis  has  occurred  with 
the  limb  in  a  good  position  it  should  be  left  alone. 

When  bony  ankylosis  has  occurred  with  the  joint  in  an 
undesirable  attitude, — for  example,  flexion  at  the  hip  or  knee, 
or  extension  at  the  elbow, — it  can  only  be  remedied  by  an  osteo- 
tomy or  a  wedge-shaped  resection  of  the  bone,  with  or  without 
such  additional  division  of  the  contracted  soft  parts  as  will 
permit  of  the  limb  being  placed  in  the  attitude  desired.  The 
fixation  of  the  bones  to  each  other  by  means  of  pegs  may  hasten 
the  occurrence  of  osseous  union,  and  aflTord  an  additional  secu- 
rity of  the  correct  attitude  being  maintained. 

Bony  ankylosis  of  the  joints  of  a  finger,  whether  the  result 
of  injury  or  disease,  is  difficult  to  remedy  by  any  operative 
procedure,  for  while  it  is  quite  jrossible  to  restore  mobility,  the 
new  joint  is  apt  to  be  flail-like  and  useless.  In  those  who  find 
that  the  stiff  finger  is  always  in  the  way,  and  who  have  little 
regard  for  appearances,  it  is  usually  best  to  remove  it. 
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Errors  of  Development.  —  These  include  congenital  dis- 
locations and  otlier  deformities  of  intra-uterine  origin,  sucli  as 
abnormal  laxity  of  joints,  absence,  displacement,  or  defective 
growth  of  one  or  other  of  the  essential  constituents  of  a  joint. 

The  more  important  of  these  are  described  along  with 
deformities. 

DISEASES  OF  JOINTS. 

Bacterial  Diseases. — In  the  great  majority  of  bacterial 
diseases  the  organisms  are  carried  to  the  joint  in  the  blood-stream. 
They  may  lodge  in  the  first  instance  either  in  the  synovial 
membrane  or  in  one  of  the  adjacent  bones,  whence  the  disease 
subsequently  spreads  to  the  structures  of  the  joint.  Bacterial 
diseases  resulting  from  infection  of  a  penetrating  wound  are 
comparatively  rare. 

Pyogenic  Diseases. 

The  commoner  pyogenic  diseases  are  the  result  of  infection 
of  one  or  other  of  the  joint  structures  with  staphylococci  or 
streptococci,  which  may  be  demonstrated  in  the  exudation  into 
the  joint  and  in  the  substance  of  the  synovial  membrane.  The 
mode  of  infection  is  the  same  as  in  the  pyogenic  diseases  of 
bone.  The  localisation  of  the  infection  in  a  particular  joint 
is  determined  by  injury,  exposure  to  cold,  antecedent  disease  of 
the  joint,  or  other  factors  whose  natiire  is  not  always  apparent. 
A  distinction  may  be  made  between  those  diseases  in  which 
the  organisms  involve  articular  structures  from  the  outset,  and 
those  in  which  the  initial  lodgment  is  in  one  of  the  adjacent 
bones.  The  former  are  more  often  met  with  in  adults,  and 
are  illustrated  by  the  joint  suppurations  in  jiyajmia.  The 
latter  are  more  frequent  in  children,  and  are  illustrated  by  the 
well-known  "acute  arthritis  of  infants,"  in  which  the  joint 
lesion  owes'  its  origin  to  an  osteomyelitis  in  one  of  the  adjacent 
bones. 

The  clinical  features  vary  with  the  gravity  of  the  infection. 
The  disease  may  assume  the  form  of  an  ac^ite  serous  synovitis, 
which  may  recover,  may  become  chronic,  or  may  relapse  after 
apparent  cure.  This  relapsing  or  intermittent  synovitis  or  hydrops 
has  been  shown  to  depend  in  certain  cases  on  chronic  staphylo- 
coccal disease  of  one  of  the  adjacent  bones,  the  treatment  of 
which  is  essential  for  permanent  recovery.  It  closely  rcvsembles 
that  of  gonorrhoeal  or  tuberculous  origin. 


PYOGENIC  DISEASES. 


611 


In  certain  cases  of  pyogenic  infection  the  disease  remains  latent 
for  a  time,  and  the  clinical  manifestations  are  so  slight  that  they 
entirely  escape  notice  until  some  striking  development,  such  as 
dislocation  in  the  case  of  the  hip-joint,  draws  attention  to  them. 
The  detection  of  ankylosis  may  be  the  first  evidence  that  the  joint 
has  been  diseased.  This  latency  is  chiefly  observed  when  the 
joint  has  become  iiifected  in  the  course  of  some  acute  illness, 
such  as  scarlet  or  typhoid  fever,  or  pyasmia. 

In  the  graver  infections  the  suppurative  element  is  more 
prominent,  the  effusion  into  the  joint  soon  becoming  purulent,  and 
there  is  general  illness,  often  ushered  in  with  a  rigor.  The 
local  signs  and  symptoms  are  those  of  an  acute  arthritis,  in 
which  all  the  joint  structures  participate,  and  which,  if  left  to 
itself,  may  result  in  disorganisation. 

The  synovial  membrane  is  converted  into  granulation  tissue. 
The  ligaments  and  inter-articular  cartilages  share  a  similar  fate. 
The  articular  cartilages,  which  are  at  first  dulled  and  macerated, 
undergo  fibrillation  and  necrosis  and  separate  in  visible  fragments. 
The  marrow  of  the  subjacent  bone  thus  exposed  becomes  the  seat 
of  inflammation  and  throws  out  granulations  which  appear  on 
the  articular  surface  and  lead  to  a  disintegration  of  the  bone, 
commonly  described  as  articular  caries. 

The  joint  is  held  rigid  by  the  involuntary  contraction  of 
muscles,  and  the  least  attempt  at  movement  causes  severe  pain. 
The  slightest  jai' — even  the  shaking  of  the  bed — may  cause 
agony.  Sleep  is  impossible,  or  is  disturbed  by  starting  pains. 
Distension  of  the  joint  and  fluctuation  may  be  evident,  or  they 
may  be  obscured  by  oedema  of  the  overlying  soft  parts.  Some- 
times the  entire  limb  is  swollen  and  oedeniatous.  In  untreated 
cases  the  joint  usually  becomes  flexed. 

The  pus  formed  in  the  joint  may  perforate  the  capsule  and 
.spread  in  the  surrounding  tissues.  Sooner  or  later  the  abscess 
ruptures  on  the  surface  and  discharges  through  one  or  more 
sinu.ses.  The  final  disorganisation  of  the  joint,  with  destructioji 
of  its  ligaments,  may  be  indicated  by  abnormal  mobility,  by 
grating  of  the  articular  surfaces,  or  by  dislocation.  In  the 
acute  arthritis  of  infants  the  epiphysis  concerned  may  be 
separated  and  displaced.  The  progress  of  the  local  disease  is 
associated  with  aggravation  of  the  general  symptoms,  and  the 
patient  is  poisoned  with  toxins  and  exhausted  by  suffering. 

In  the  course  of  pyoimia,  joints  may  become  distended  with 
pus  without  any  pronounced  changes  in  the  joint  structures, 
without  local  signs  except  those  indicating  the  presence  of  fluid, 
and  without  much  complaint  on  the  part  of  the  patient. 
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When  the  jomt  is  infected  through  an  external  wound,  either 
accidental  or  operative,  the  morbid  anatomy  and  clinical 
features  are  similar  to  those  described  when  the  infection  has 
been  carried  to  the  joint  by  the  blood-stream ;  but  the  lesion  is 
usually  more  severe  and  destructive,  and  if  not  fatal  is  more 
likely  to  persist  and  result  in  osseous  ankylosis. 

The  terminations  vary  with  the  gravity  of  the  infection  and 
with  the  stage  at  which  it  comes  under  surgical  treatment.  In 
the  milder  forms  recovery  is  the  rule,  wth  more  or  less  complete 
restoration  of  function.  In  the  more  severe  forms,  and 
especially  when  several  joints  are  involved,  death  may  result 
from  septic  absorption.  If  the  patient  recovers,  the  joint  or 
the  entire  limb  may  be  permanently  damaged.  There  may  be 
fibrous  or  bony  ankylosis,  in  a  good  or  in  a  bad  position,  or 
there  may  be  deformity  from  displacement  or  dislocation. 
From  changes  in  the  peri-articular  structures  there  may  be  con- 
tracture of  the  limb  in  an  undesirable  position,  and  in  the  case 
of  young  subjects  there  may  be  interference  with  the  growth  of 
the  limb.  The  persistence  of  sinuses  is  usually  due  to  di.sease 
in  one  or  other  of  the  adjacent  bones. 

The  diagnosis,  while  easy  and  straightforward  in  the  graver 
suppurative  forms,  may  be  difficult  in  the  milder  varieties,  for 
these  may  resemble  very  closely  the  serous  effusions  met  with 
in  gonorrhoea  or  tuberculosis. 

The  treatment  is  governed  by  the  same  principles  as  guide  us 
in  the  treatment  of  other  pyogenic  infectious.  The  limb  is 
immobilised  and  elevated  in  such  an  attitude  that  should  stiff- 
ness occur  there  will  be  the  least  possible  interference  with 
function.  Extension  by  weight  and  pulley  may  relieve  symptoms 
and  counteract  any  tendency  to  flexion. 

While  the  application  of  ice  to  the  joint  or  the  use  of  leeches 
is  sometimes  recommended,  we  prefer  an  antiseptic  compress  of 
1  in  40  carbolic  lotion,  or,  in  the  case  of  children,  of  boracic  lotion. 
A  more  important  question  is  that  of  evacuating  the  fluid  in 
the  joint.  If  this  is  in  sufficient  quantity  to  cause  tension, 
or  if  it  tends  to  persist,  or  if  from  the  temperature  and  other 
indications  there  is  reason  to  suspect  that  it  is  purulent,  it  should 
be  evacuated  without  delay.  A  trocar  and  cannula  may  suffice 
in  the  serous  variety ;  but  the  suppurative  forms  demand  in- 
cision and  drainage.  In  addition,  the  joint  may  be  gently 
washed  out  with  salt  solution  or  peroxide  of  hydrogen.  It  is 
a  common  experience  that  many  forms  of  acute  suppuration  in 
joints — for  example,  the  acute  arthritis  of  infants,  and  the 
suppurations  in  pyiemia — yield  at  once  to  incision  and  drainage 
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if  carried  out  sufficiently  early  and  before  auy  destructive 
cliauges  have  taken  place. 

On  the  other  hand  the  results  of  simple  drainage  may  be 
unsatisfactory.  Indications  of  progressive  mischief  may  call 
for  further  interference.  Continuous  irrigation  with  several 
openings  for  drainage  may  be  tried,  or  the  joint  may  be  laid 
freely  open  so  that  every  pocket  and  recess  is  exposed.  In 
certain  joints  this  is  only  attainable  by  the  resection  of  one  or 
other  of  the  bones. 

The  existence  of  suppuration  in  the  peri-articular  soft  parts 
or  in  one  of  the  adjacent  bones  must  be  looked  for  and  promptly 
dealt  with. 

Amputation  is  only  to  be  had  recourse  to  if  life  is  threatened 
by  general  infection. 

When  convalescence  is  established,  attention  is  directed  to 
the  restoration  of  the  functions  of  the  limb,  to  the  prevention  of 
stiffness  and  deformity  by  movements  and  massage,  and  the  use 
of  hot  air  and  other  baths. 

At  a  later  stage,  and  especially  in  neglected  cases,  operative 
and  other  measures  may  be  required  for  deformity  or  stiffness. 

Other  Forms  of  Pyogenic  Infection. — In  typhoid  fever  joint 
lesions  may  result  from  infection  with  the  typhoid  bacillus  or 
with  ordinary  pyogenic  organisms.  They  have  been  observed, 
especially  in  the  hip-joint,  to  run  their  course  with  or  without 
suppuration.  They  are  sometimes  remarkably  latent,  but  may 
result  in  dislocation  on  slight  movement,  or  on  lifting  the 
patient.  Ankylosis  may  occur.  They  are  very  amenable  to 
treatment. 

•Joint  lesions  are  comparatively  common  in  scarlet  fever. 
They  were  formerly  described  as  scarlatinal  rheumatism.  The 
most  frequent  clinical  type  is  that  of  a  serous  .synovitis,  occurring 
within  a  week  or  ten  days  from  the  onset  of  the  fever.  It  is 
most  common  in  females  over  fifteen  years.  Its  favourite  seat 
is  in  the  hand  and  wrist,  the  sheaths  of  the  extensor  tendons 
as  well  as  the  .synovial  membrane  of  the  joints  being  involved. 
It  does  not  tend  to  inigrate  to  other  joints,  and  rarely  lasts 
longer  than  a  few  days.  It  is  probably  due  to  the  specific  virus 
of  scarlatina. 

An  arthritis  is  sometimes  met  with  which  may  be  acute  and 
suppurative,  may  affect  several  joints,  and  may  exhibit  a  grave 
septicsemic  or  pyteniic  character.  It  is  chiefly  met  with  in 
children  at  a  later  stage  of  the  fever,  and  in  cases  in  which  the 
throat  lesion  is  severe. 

There  is  also  described  a  "  true  rheumatic  arthritis  "  occurring 
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when  convalescence  from  scarlet  fever  is  well  advanced ;  this 
form  is  favourably  influenced  by  anti-rheumatic  remedies,  and 
is  sometimes  complicated  with  endocarditis  and  with  chorea. 

Pneumococcal  arthritis  is  chiefly  met  with  in  one  of  the  large 
joints  in  adult  males,  as  a  primary  afi'ection  or  as  a  complication 
of  pneumonia.  The  changes  in  the  joint  afl'ected  and  the  clinical 
features  are  those  common  to  all  acute  pyogenic  infections,  and 
the  dilferential  diagnosis  can  only  be  established  by  aspiration 
and  bacteriological  examination  of  the  fluid  in  the  joint.  The 
prognosis  is  grave  because  of  the  frequency  of  general  pneumo- 
coccal infection  and  involvement  of  the  serous  membranes  within 
the  skull  or  thorax.  The  treatment  of  the  joint  lesion  is  by 
early  incision  and  drainage. 

In  measles,  diphtheria,  smallpox,  influenza,  and  dysentery, 
joint  lesions  may  occur,  but  are  less  frequent  than  in  typhoid  or 
scarlet  fever. 

The  joint  lesions  which  accompany  acute  rheumatism  may  be 
provisionally  included  with  the  other  members  of  this  group.  For 
a  description  of  them  the  reader  is  referred  to  works  on  medicine. 

Gonorrhoeal  Affections  of  Joints. — These  include  all  forms 
of  joint  lesion  associated  with  gonorrhoeal  urethritis  or  with 
gonorrhoeal  ophthalmia.  They  may  develop  at  any  stage  of 
the  gonorrhoea,  but  are  usually  met  with  when  the  infection  has 
reached  the  posterior  portion  of  the  lu'ethi-a.  They  have  been 
observed,  however,  after  the  discharge  has  ceased.  There  is  no 
connection  between  the  severity  of  the  gonorrhoea  and  the  in- 
cidence of  joint  disease.  The  gouty  and  rheumatic  are  supposed 
to  be  more  liable.  The  sexes  are  afl'ected  with  about  equal 
frequency. 

As  a  complication  of  ophthalmia  the  joint  lesions  are  chiefly 
met  with  in  infants,  and  occur  more  commonly  towards  the  end 
of  the  second  or  during  the  third  week. 

The  joint  lesions  may  be  the  only  evidence  of  metastatic 
infection,  or  they  may  be  part  of  a  gonorrhoeal  pyiemia,  involving 
the  endocardium,  the  pleura  and  the  tendon  sheaths.  The 
gonococcus  is  nearly  always  present  in  pure  culture,  and  is  found 
with  most  certainty  in  the  synovial  membrane,  in  w^hich  it  is 
flrst  deposited  from  the  blood.  It  may  be  impossible  to  find  it 
in  the  exudation  in  the  cavity  of  the  joint.  In  the  purulent 
forms  the  gonococcus  alone  may  be  present,  or  it  may  be  associ- 
ated with  staphylococci  or  streptococci.  The  joint  affection  is 
more  often  monarticular  than  polyarticular. 

The  order  of  frequency  with  which  the  joints  are  affected  is 
the  knee,  elbow,  ankle,  hip,  foot,  wrist,  shoulder,  fingers. 
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Several  clinical  types  may  be  differentiated.  The  mildest  is 
a  dry  polyarthritis — resembling  chronic  rheumatism — which  is 
sometimes  trifling  and  evanescent,  and,  it  may  be,  recurring 
witlx  successive  attacks  of  gonorrhoea.  In  other  cases  it  is 
persistent  and  progressive,  and  results  in  partial  or  complete 
stifiening  of  the  joints  affected  and  permanent  crippling  of  the 
patient. 

The  commonest  type  takes  the  form  of  a  chronic  synovitis  or 
hydrops,  in  which  the  joint — nearly  always  the  knee  on  one  or 
both  sides — gradually  fills  with  fluid  of  a  serous  or  sero-fibrinous 
character.  It  may  readily  subside  under  rest  and  then  relapse, 
or  it  may  be  very  persistent  and  disabling.  When  recovery 
takes  place  it  is  usually  complete. 

JA  more  acute  general  arthritis  may  begin  as  such,  or  may 
follow  on  one  of  the  milder  forms  of  the  disease.  It  is  most 
often  met  with  in  the  elbow.  There  is  a  sudden  onset  of  severe 
pain,  swelling,  inability  to  use  the  limb,  and  considerable  fever. 
The  swelling  may  extend  well  beyond  the  limits  of  the  joint, 
and  may  be  associated  with  oedema  of  the  soft  parts.  The  skin 
is  red  and  hot,  and  the  adjacent  tendon  sheaths  and  bursse, 
especially  at  the  ankle,  wrist  and  knee,  may  be  simultaneously 
involved.  The  tendency  towards  stiffness  and  ankylosis  is 
considerable.  The  ankylosis,  at  first  fibrous  from  close  adhesions 
between  the  surfaces,  may  become  bony,  and  may  be  associated 
with  flexion  or  other  deformity. 

A  suppwative  artJiritis  like  that  caused  by  ordinary  pus 
microbes  is  met  with.  It  may  be  the  result  of  gonococcal 
infection  alone  or  of  a  mixed  infection.  It  is  usually  single, 
but  may  be  multiple,  and  abscesses  may  form  outside  the 
joint.  Fortunately  it  is  rare,  as  it  may  endanger  the  joint, 
the  limb,  or  even  life  itself.  Recovery  is  usually  attended 
with  ankylosis. 

The  diagnosis  of  gonorrhoeal  affections  of  joints  is  often 
mi.ssed,  becau.se  the  existence  of  gonorrhoea  is  not  suspected  by 
the  practitioner.  The  denial  of  the  disease  by  the  patient  is 
not  to  be  accepted,  especially  in  the  case  of  women,  as  they  may 
be  ignorant  of  its  presence.  The  chief  points  in  the  differential 
diagnosis  from  acute  rheumatism  are,  that  the  gonorrhoeal 
affection  is  usually  monarticular  and  has  little  tendency  to 
wander  from  joint  to  joint,  and  tliat  its  j)rogrcss  is  not  appreci- 
ably influenced  by  salicylates,  although  these  drugs  may  relieve 
the  pain. 

The  prognosis  should  always  bo  guarded,  because  the  disease 
may  prove  very  persistent  or  may  relapse,  and  the  patient  may 
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be  laid  up  for  weeks  or  months,  and  may  finally  be  crippled  in 
one  or  in  several  joints. 

The  treatment — besides  that  of  the  urethral  disease  or  of  the 
ophthalmia — consists  in  rest  until  all  pain  and  sensitiveness  have 
disappeared.  Salicylates  or  iodides  may  relieve  suft'ering,  but 
are  not  curative. 

The  joint  is  immobilised  by  means  of  a  s^ilint,  or  by  cotton 
wool  and  an  elastic  bandage.  Extension  is  employed  in  the 
case  of  the  hip. 

During  the  acute  stages,  great  relief  may  be_  obtained  from 
very  hot  baths,  to  which  turpentine  and  black  soap  may  be 
added.  Konig  recommends  the  use  of  tincture  of  iodine  to  the 
extent  of  blistering.  In  the  persistent  dry  form  the  hot-air 
bath,  or  Bier's  method  by  venous  congestion,  may  be  emjjloyed. 
In  hydrops,  when  the  fiuid  persists,  the  joint  should  be  tapped, 
the  fluid  withdrawn,  and  a  1  per  cent,  solution  of  protargol 
injected.  The  purulent  form  is  to  be  treated  by  incision  and 
drainage. 

After  all  symptoms  have  settled  down,  but  not  till  then,  for 
fear  of  exciting  relapse  or  metastasis,  the  joint  may  be  massaged 
and  exercised.  Stiffness  from  adhesions  is  most  intractable,  and 
may,  in  spite  of  every  attention,  terminate  in  ankylosis,  which 
must  be  dealt  with  on  general  princii^les.  Ankjdosis  of  the 
elbow  is  best  treated  by  excision  of  the  joint. 

Tuberculous  Diseases. 

Tuberculous  diseases  of  joints  result  from  bacillary  infection 
of  the  synovial  membrane,  or  of  the  marrow  of  one  of  the 
adjacent  bones  under  conditions  similar  to  those  which  have 
been  described  as  occurring  in  tuberculous  diseases  of  bone. 

From  the  anatomical  point  of  view  they  may  be  divided  into 
those  in  which  the  disease  originates  in  the  synovial  membrane, 
and  those  in  M'hich  it  originates  in  one  of  the  adjacent  bones. 
The  relative  frequencj^  of  these  two  types  varies  with  the  age 
of  the  patient  and  Avith  the  joint  affected.  In  children  the 
number  of  cases  originating  in  the  bones  is  a])proximately  three 
times  as  great  as  those  originating  in  the  synovial  membrane, 
while  in  adults  the  disease  most  frequently  originates  in  the 
synovial  membrane.  As  regards  the  joint  affected,  the  maximum 
frequency  of  osseous  lesions  is  found  in  the  hip — in  the  pro- 
portion of  five  osseous  to  one  synovial  (Krause)  ;  in  the  knee, 
the  proportion  is  about  equal  (Kiinig).  In  the  other  large  joints 
the  proportion  is  about  ecpial.    The  predominance  of  bone 
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lesions  iu  childliood  and  youth  is  to  be  ascribed  cbietly  to  the 
conditions  associated  with  the  growth  of  the  skeleton,  especially 
at  the  ends  of  the  long  bones. 

Morbid  Anatomy. — When  tuberculous  disease  is  present, 
either  in  the  form  of  an  area  of  caseation  or  of  a  sequestrum 
in  the  spongy  bone,  it  may  give  rise  to  reactive  changes  in 
the  adjacent  joint,  which  are  not  necessarily  tuberculous.  These 
are  characterised  by  effusion  into  the  joint,  and  by  the  prolonga- 
tion of  the  synovial  membrane  over 
the  articular  surfaces.  The  forma- 
tion of  adhesions  may  obliterate  the 
cavity  of  the  joint,  or  divide  it  into 
different  compartments.  These 
phenomena  are  best  observed  in  the 
knee,  and  are  analogous  to  the 
changes  met  with  in  the  pleura  in 
disease  of  the  lung,  and  in  the 
peritoneum  in  disease  of  the  ab- 
dominal viscera.  These  non-tuber- 
culous lesions  in  joints  are  com- 
paratively common  and  are  often 
misunderstood.  They  are,  however, 
of  importance  because  they  interfere 
with  the  functions  of  the  joint,  and 
in  the  event  of  rupture  of  the  osseous 
focus  into  the  joint  at  a  later  period 
may  limit  the  infection  to  a  circum- 
scribed area  and  prevent  the  de- 
velopment of  the  graver  forms  of 
tuberculous  joint  disease. 

The  actual  infection  of  the  joint 
with  tubercle  from  the  adjacent  bone 
may  take  place  at  the  perijjhery, 
the  osseous  focus  reaching  the  surface  of  the  bone  at  the  site  of' 
the  reflection  of  the  synovial  membrane,  the  infection  beginning 
at  this  point,  and  then  spi'eading  to  the  rest  of  the  membrane. 
Or  it  may  take  place  in  the  central  area  by  tuberculous  pus 
escaping  into  the  joint  through  a  hole  in  the  articular  cartilage, 
or  by  the  projection  of  tuberculous  tissue  into  the  joint  following 
upon  gradual  erosion  of  the  cartilage  (Fig.  208). 

In  the  majority  of  cnses  the  first  evidence  of  disease  in  the 
joint  is  a  cliff  use  thickening  of  the  synovial  7nembrane,  chiefly  due 
to  the  formation  of  granulation  tis.sue,  or  young  connective 
tissue,  in  its  substance.    Tiiis  new  tissue  may  be  described  as 


Fig.  208.— Section  of  Upper  End 
of  Fibula,  showing  caseating 
focus  in  marrow,  eru))ting  on 
articular  surface  and  infecting 
joint. 
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being  arranged  in  two  layers — the  outer  layer  composed  of  more 
fully-formed  connective  or  fibrous  tissue,  while  the  inner  con- 
sists of  embryonic  tissue,  usually  permeated  with  miliary  and 
other  tubercles.  On  opening  the  joint  these  tubercles  may  be 
seen  on  the  free  surface  of  the  synovial  membrane,  or  the 
surface  may  be  covered  with  a  thin  layer  of  fibrinous  or  caseous 
tissue,  and  a  similar  material  may  occupy  the  cavity  of  the 
joint.  Where  there  is  greater  resistance  on  the  part  of  the 
tissues,  there  is  active  formation  of  young  connective  tissue 
circumscribing  or  encapsulating  the  tubercles,  so  that  they 
remain  embedded  in  the  substance  of  the  synovial  membrane, 
and  are  only  seen  on  cutting  into  it. 

*  The  new  tissue  formed  in  relation  to  the  synovial  membrane 
tends  to  be  projected,  into  the  cavity  of  the  joint,  filling  up  its 
pouches  and  recesses,  and  spreading  over  the  surface  of  the 
articular  cartilages  like  ivy  growing  over  a  wall  (Fig.  230). 
Wherever  the  synovial  tissue  covers  the  cartilage  it  becomes 
adherent  to  and  fused  with  it,  as  covered  cartilage  always  under- 
goes a  retrograde  metaplasia  into  ordinary  connective  tissue. 
The  morbid  process  may  be  arrested  at  this  stage,  and  may  cure 
with  fibrous  adhesions  between  the  opposing  articular  surfaces, 
or  it  may  progress,  in  which  case  further  changes  occur  which 
result  in  destruction  of  the  articular  cartilages  and  exi^osure  of 
the  subjacent  bone. 

The  synovial  tissue  covering  the  cartilage  may  at  first 
present  no  evidence  of  the  presence  of  tubercle,  but  in  time  it 
acquires  the  characters  of  a  tuberculous  infiltration  and  exhibits 
aggressive  qualities.  It  then  causes  pitting  and  perforation  of 
the  cartilage,  makes  its  way  through  it,  and  often  spreads  widely 
between  it  and  the  subjacent  bone,  so  as  to  separate  the 
cartilage,  sometimes  in  portions  of  considerable  size.  These  are 
the  changes  commonly  spoken  of  as  ulceration  of  cartilage. 
The  cartilage  is  destroyed  more  rapidly  and  extensively  when  it 
overlies  a  focus  in  the  bone,  and  the  latter  being  then  exposed 
in  the  joint,  contributes  to  the  progress  of  the  disease. 

Changes  in  the  bone  may  precede  or  foUov.^  upon  destruction 
of  the  articular  cartilage.  These  consist  in  tuberculous  infiltra- 
tion of  the  marrow  in  the  surface  cancelli,  and  breaking  up  of 
the  spongy  framework  of  the  bone  into  minute  irregular  frag- 
ments.   This  disintegration  of  the  bone  is  known  as  caries. 

When  the  destructive  changes  in  the  articular  surfaces  are 
very  pronounced,  and  when  at  the  same  time  there  is  an  absence 
of  caseation  and  suppuration,  the  condition  is  called  caries  sicca. 

The  mutual  pressure  of  articular  surfaces  against  one  another 
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favours  the  progress  of  ulceration  of  cartilage  aud  of  articular 
caries.  These  processes  are  usually  more  advanced  in  the  areas 
most  exposed  to  pressure — for  example,  in  the  case  of  the  hip- 
joint,  on  the  superior  aspect  of  the  head  of  the  femur,  and  on 
the  posterior  and  upper  segment  of  the  acettibulum. 

The  occurrence  of  pathological  dislocation  is  due  to  softening 
aud  stretching  of  the  ligaments,  which  normally  retain  the  bones 
in  position,  and  to  some  factor  causing  displacement,  which  may 
be  the  accumulation  of  fluid  or  of  granulations  in  the  joint,  the 
involuntary  contraction  of  muscles,  or  some  movement  or  twist 
of  the  limb.  The  occurrence  of  dislocation  is  also  favoured  by 
destructive  changes  in  the  bones. 

In  rare  instances  the  synovial  membrane  may  present  nodular 
masses  or  lumps,  resembling  the  tuberculous  tumours  met  with 
in  the  brain.  They  project  into  the  cavity  of  the  joint,  are  often 
pedunculated,  and  may  give  rise  to  the  same  symptoms  as  a 
loose  body.  The  fringes  of  the  synovial  membrane  may  also 
undergo  a  remarkable  development,  like  that  observed  iu  arthritis 
deformans.  Both  these  types  are  most  frequently  met  with  in 
the  knee-joint. 

The  Contents  of  Tuberculous  Joints. — In  a  large  proportion 
of  cases  of  synovial  tuberculosis  the  joint  cavity  is  entirely  filled 
up  by  the  diffuse  thickening  of  the  synovial  membrane,  and 
there  is  no  fluid  in  the  joint.  In  a  small  number  there  is  an 
abundant  serous  exudation,  and  the  condition  is  known  clinically 
as  tuberculous  hydrops.  There  may  be  a  considerable  formation 
of  fibrin  within  the  joiut,  covering  the  free  surface  of  the 
membrane  and  floating  in  the  fluid  as  shapeless  flakes  or  masses. 
Under  the  influence  of  joint  movements  this  fibrin  may  assume 
the  shape  of  melon  seed  bodies  (Fig.  217).  More  rarely  the 
joint  contains  tuberculous  pus,  and  the  surface  of  the  synovial 
membrane  resembles  the  wall  of  a  cold  abscess. 

Peri-articular  tubercle  and  abscess  may  result  froiu  the  spread 
of  disease  from  the  bone  or  joint  into  the  surrounding  tissues, 
either  directly  or  by  way  of  the  lymphatics.  A  peri-articular 
abscess  may  spread  in  several  directions,  sometimes  invading 
tendon  sheaths  or  bursiB,  and  finally  reaching  the  skin  surface 
by  tortuous  sinuses. 

Reactive  changes  in  the  vicinity  of  tuberculous  joints  are  of 
common  occurrence,  and  play  a  considerable  part  in  the  produc- 
tion of  what  is  kpown  clinically  as  ivhite  swell im/.  New  con- 
nective tissue  forms  in  the  peri-articular  fat  and  between  muscles 
and  tendons.  It  may  be  tough  ami  fibrous,  or  soft,  vascular, 
and  oedematous,  and  the  peri-articular  fat  becomes  swollen  and 
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gelatinous,  constituting  a  layer  of  considerable  thickness  from 
which  tubercle  may  be  entirely  absent.  This  is  what  was  formerly 
known  as  gelatinous  degeneration.  It  is  supposed  that  the  fat 
disappears  and  is  replaced  by  a  mucoid  effusion  between  the 
fibrous  bundles  of  connective  tissue,  and  that  these  changes 
result  from  interference  with  the  circulation  and  nutrition  of 
the  tissues  concerned.  In  the  case  of  the  wrist  the  newly-formed 
connective  tissue  may  fix  the  tendons  in  their  sheaths,  seriously 
interfering  Avith  the  movements  of  the  fingers.  In  relation  to 
the  bones  there  may  also  be  reactive  changes,  resulting  in  the 
formation  of  spicules  or  scales  of  new  bone  on  the  periosteal 
surfaces  and  at  the  attachment  of  the  capsular  and  other  ligaments. 

Terminations  and  Seqneloe. — The  disease  may  spontaneously 
cure  at  any  stage,  the  tuberculous  tissue  being  replaced  by 
healthy  connective  and  scar  tissue.  Recovery  is  apt  to  be 
attended  with  impairment  of  movement  due  to  the  occurrence  of 
limited  adhesions,  or  ankylosis,  or  contraction  of  the  peri-articular 
structures.  Caseous  foci  in  the  interior  of  the  bones  may 
become  encapsulated,  and  permanent  cure  thus  be  effected,  or 
they  may  be  the  cause  of  a  relapse  of  the  disease  at  a  later  date. 
Interference  with  growth  is  comparatively  common,  and  may 
involve  only  the  epiphysial  junctions  in  the  immediate  vicinity 
of  the  joint  affected,  or  all  the  bones  of  the  limb.  This  is  some- 
times well  seen  in  adults  who  have  suffered  from  disease  of 
the  hip  in  childhood — the  entire  limb,  including  the  foot, 
being  shorter  and  smaller  than  the  corresponding  parts  of  the 
opposite  side. 

Atrophic  conditions  are  also  met  Avith,  the  bones  undergoing 
fatty  atrophy,  so  that  in  extreme  cases  they  may  be  cut  with  a 
knife  or  may  easily  fracture.  This  is  to  be  borne  in  mind  in 
forcibly  manipulating  stiff  joints.  These  atrophic  conditions  are 
recovered  from  if  the  limb  is  able  to  resume  its  functions. 

Relative  Frequency  of  Tuberculous  Disease  in  different  Joints. 
— Hospital  statistics  lead  us  to  place  the  various  joints  in  the 
following  order  of  frequency : — Spine,  knee,  hip,  ankle  and  tarsus, 
elbow,  wrist,  shoulder.  It  is  probable  that  the  frequency  in  the 
joints  of  the  upper  extremity  is  understated,  because  the  subjects 
thereof  are  often  treated  as  out-patients. 

Relative  Frequency  of  different  Joints  at  different  Ages. — 
■Tuberculosis  of  the  hip  and  spine  are  essentially  diseases  of 
childhood  and  youth,  and  rarely  commence  after  the  skeleton 
has  attained  maturity.  Disease  of  the  knee  is  very  connnon  in 
children,  but  may  be  met  Avith  at  any  period  of  life.  The  elboAV 
and  ankle  exhibit  little  age  preference,  but  are  chiefly  affected 
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during  childhood  and  youth.  The  wrist  and  shoulder  are  rarely 
aft'ectcd  in  children. 

Clinical  Features. — These  vary  with  the  different  anatomical 
forms  of  the  disease,  with  the  joint  affected,  and  with  the  indi- 
vidual tendencies  of  the  patient.  The  symptoms  do  not  always 
correspond  with  the  nature  and  severity  of  the  local  lesions, 
and  it  is  not  uncommon  to  find,  when  the  joint  is  exposed 
by  operation,  that  the  disease  is  much  more  extensive  than  might 
have  been  inferred  from  the  clinical  features. 

The  onset  is  usually  insidious,  its  exact  date  being  difficult  to 
determine,  so  that  it  is  often  misstated  by  the  patient.  Sometimes 
the  disease  is  ushered  in  with  fever  and  with  pains  in  several 
joints.  This  was  described  by  John  Duncan  under  the  title, 
"Tuberculous  arthritic  fever."  It  is  liable  to  be  mistaken  for 
rheumatic  fever,  from  which,  however,  it  may  usually  be  dis- 
tinguished by  the  absence  of  any  real  migration  from  joint  to 
joint,  by  the  absence  of  sweating,  of  visceral  complications,  and 
of  benefit  from  salicylates. 

The  initial  local  symptoms  may  be  those  associated  with  the 
presence  of  a  focus  in  the  neighbouring  bone,  perhaps  causing 
neuralgic  pains  in  the  joint,  or  weakness,  tiredness,  stiffness,  and 
inability  to  use  the  limb,  the  symptoms  improving  with  rest  and 
being  aggravated  by  exertion. 

It  is  rarely  possible  by  external  examination  to  recognise 
deep-seated  osseous  foci  in  the  vicinity  of  joints  ;  but  if  they  are 
near  the  surface  in  a  superficial  bone — such  as  the  head  of  the 
tibia — there  may  be  local  thickening  of  the  periosteum,  cedema, 
pain,  and  tenderness  on  pressure  and  on  percussion.  Large  foci 
may  be  revealed  by  the  X-rays.  The  patient  may  not  be  seen 
until  an  abscess  or  a  sinus  has  formed. 

In  exceptional  cases,  tuberculous  joint  disease  follows  an 
acute  course  resembling  that  of  the  pyogenic  arthritis  of  infants. 
This  has  been  observed,  especially  in  the  knee,  in  very  young 
children,  the  lesion  being  in  the  synovial  membrane,  and  being 
attended  with  an  accumulation  of  pus  in  the  joint.  If  promptly 
treated  by  incision  and  drainage  recovery  is  rapid,  and  free 
movement  of  the  joint  may  be  preserved. 

The  onset  and  early  stages  of  tuberculous  disease,  however, 
are  more  often  insidious,  and  are  attended  with  so  few  symptoms 
that  the  disease  may  have  obtained  a  considerable  hold  before 
it  attracts  definite  notice.  It  is  not  uncommon  for  patients  or 
their  friends  to  attribute  the  disease  to  injury,  as  it  often  becomes 
more  active  after  excessive  use  of  the  limlD  or  some  slight  trauma. 
The  .symptoms  may  subside  under  rest,  only  to  rela]isc  again 
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with  use  of  the  limb,  and  this  may  occur  repeatedly.  The  milder 
forms  of  synovia]  tuberculosis  may  be  entirely  recovered  from, 
but  the  more  severe  bone  lesions  tend  to  cause  aggravated  forms 
of  joint  disease  which  have  little  tendency  to  natural  cure.  The 
presence  of  bone  lesions  may  be  inferred  from  the  mere  per- 
sistence of  the  disease  in  spite  of  proper  treatment. 

In  addition  to  the  ordinary  symptoms  of  joint  disease — such 
as  pain,  swelling,  and  heat — attention  must  be  specially  directed 
to  the  wasting  of  muscles,  the  impairment  or  loss  of  the  normal 
movements  of  the  joint,  and  the  development  of  abnormal 
attitudes  of  the  limb. 

Wasting  of  the  muscles  is  a  constant  accompaniment  of 
tuberculous  joint  disease.  It  is  attributed  partly  to  want  of  use, 
but  chiefly  to  reflex  interference  with  the  trophic  innervation 
of  the  muscles.  It  is  especially  well  seen  in  the  extensor  and 
adductor  muscles  of  the  thigh  in  disease  of  the  knee,  and  in  the 
deltoid  in  disease  of  the  shoulder.  The  afi^ected  muscles  become 
soft  and  flaccid,  they  exhibit  tremors  on  attempted  movement, 
and  their  excitability  to  the  faradic  current  is  diminished.  The 
muscular  tissue  may  be  largely  replaced  by  fat. 

Impairment  or  loss  of  the  normal  movements  varies  in  degree 
according  to  the  nature  and  seat  of  the  disease.  In  the  early 
stages  of  synovial  tuberculosis  the  movements  may  be  merely 
restricted  in  range.  When  any  of  the  joints  of  the  lower 
extremity  is  afi"ected  there  is  usually  a  limp  in  walking.  When 
the  articular  surfaces  are  involved  all  movements,  whether  active 
or  passive,  are  usually  abolished,  and  the  condition  presented  is 
one  of  fixation  or  rigidity.  This  results  from  involuntary 
contraction  of  the  muscles ;  it  disappears  under  an  antesthetic, 
but  returns  on-  waking.  The  recognition  of  rigidity  is  of  great 
diagnostic  value,  especially  in  deeply-seated  joints  such_^as  the 
shoulder  and  hip,  and  in  the  spine. 

Abnormal  attitudes  of  the  limb  may  precede  other  symptoms 
of  joint  disease,  but  are  more  frequently  of  later  development. 
In  very  indolent  and  mild  cases  they  may  be  absent  altogether. 
They  occur  earlier,  and  are  more  pronounced  in  cases  in  which 
pain  and  other  irritative  symptoms  of  articular  disease  are  well 
marked.  They  are  best  illustrated  by  the  attitudes  assumed  in 
disease  of  the  hip'and  knee.  They  are  due  to  reflex  or  involuntary 
contraction  of  the  muscles  acting  on  the  joint,  with  the  object  of 
placing  it  in  the  attitude  of  greatest  ease.  These  attitudes 
disappear  under  chloroform  unless  secondary  changes  have 
occurred,  causing  contracture  or  ankylosis.  With  the  lapse  of 
time  these  attitiides  not  only  become  exaggerated,  but  may 
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become  permanent  from  ankylosis,  or  from  contracture  of  the 
soft  parts  around  the  joint. 

Starfinf/s  at  night,  which  are  frequently  met  "with  in  the  stage 
of  muscular  fixation,  are  to  be  regarded  as  indications  that  the 
disease  of  the  articular  surfaces  is  progressive.  They  are  more 
often  met  with  in  cases  which  go  on  to  suppuration. 

The  formation  of  abscess  is  one  of  the  commonest  accompani- 
ments of  tuberculous  joint  disease.  It  may  appear  early  and 
play  a  prominent  part  in  the  clinical  picture,  or  it  may  not 
develop  till  long  after  the  original  disease  has  subsided.  Its 
formation  is  often  attributed  to  a  slight  injury.  It  may  develoj) 
so  insidiously  that  it  may  not  attract  attention  until  it  has  attained 
considerable  size,  especially  when  associated  with  disease  of  the 
spine,  pelvis,  or  hip.  The  abscess  presents  itself  at  definite 
situations  in  relation  to  the  different  joints,  its  position  being 
determined  by  the  anatomical  relationships  of  the  capsule  and 
synovial  membrane  to  the  surrounding  tissues.  The  burste  and 
tendon  sheaths  in  the  vicinity  when  infected  may  influence  the 
direction  of  spread  of  the  abscess  and  the  situation  of  resulting 
sinuses.  The  formation  of  abscess  in  the  course  of  tuberculous 
joint  disease  may  sometimes  be  an  advantage,  as  it  may  render  a 
tuberculous  focus  more  amenable  to  treatment,  especially  by  the 
injection  of  iodoform.  When  left  to  burst  of  itself,  however, 
or  when  opened  and  allowed  to  become  infected  with  pyogenic 
bacteria,  there  is  not  only  the  risk  of  aggravation  of  the  disease 
and  persistent  suppuration,  but  there  is  a  greater  liability  to 
general  tuberculosis. 

When  sinuses  form,  they  are  often  so  tortuous  that  it  may  be 
difficult  or  impos.sible  to  pass  a  probe  down  to  the  focus  from 
which  the  abscess  took  its  origin. 

Infection  of  the  lymphatic  glands  of  the  limb  is  exceptional 
as  a  result  of  joint  disease,  but  it  may  follow  upon  tuberculous 
infection  of  the  skin  around  the  orifice  of  a  sinus. 

The  occurrence  of  pyrexia  in  tuberculous  joint  disease  usually 
indicates  suppuration,  or  the  disso7ninatio7i  of  the  tubercle — for 
example,  to  the  lungs  or  membranes  of  the  brain.  A  slight  rise 
of  temperature  in  the  evening  may  be  induced  in  quiescent  joint 
lesions  by  injury  or  by  movement  of  the  joint  under  chloroform, 
or  by  such  extra  exertion  as  a  railway  journey.  The  develop- 
ment and  spread  of  an  ab.scess  may  also  be  attended  with  an 
evening  rise  of  temperature ;  but  when  the  abscess  is  quiescent 
the  temperature  usually  remains  normal.  A  carefully -taken 
temperatiire  chart,  therefore,  may  afford  useful  information  as  to 
the  formation  or  spread  of  an  abscess.     When  sinuses  have 
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foi-med  and  become  septic,  there  may  be  a  diurnal  variation  in 
the  temperature  of  the  type  known  as  hectic  fever  (Fig.  2). 

Types  of  Tuberculous  .Toint  Disease. 

Tuberculous  hydrops  is  neai-ly  always  the  result  of  a  purely 
synovial  lesion,  and  its  outstanding  feature  is  the  accumula- 
tion of  fluid  within  the  joint.  It  is  analogous  to  the  ascitic 
form  of  peritoneal  tuberculosis  and  to  the  effusion  in  tuberculous 
disease  of  the  pleura.  It  is  the  chief  representative  of  the 
"  chronic  simple  synovitis  "  of  the  older  authors.  Inasmuch  as 
it  frequently  terminates  in  recovery  with  a  useful  joint,  it  may 
be  regarded  as  the  least  serious  form  of  tuberculous  joint  disease. 
As  it  is  most  oftenr  met  with  in  the  knee,  it  will  be  described 
with  the  affections  of  that  joint. 

Cold  Abscess  or  Empyema  of  Joints. — The  special  feature  of 
this  type  consists  in  the  accumulation  of  tuberculous  pus  within 
the  joint.  It  is  analogous  to  the  purulent  ty^je  of  peritoneal 
tuberculosis  and  tuberculous  empyema  of  the  pleura.  It  is  most 
often  met  with  in  the  knee,  and  is  usually  the  result  of  tuber- 
culosis starting  in  the  synovial  membrane.  It  is  met  with  in 
those  who  are  much  reduced  in  health,  and  who  are  the  subjects 
of  tuberculous  lesions  elsewhere.  Its  clinical  features  resemble 
those  of  hydrops  so  closely  that  the  differential  diagnosis  is 
rarely  made  until  the  fluid  is  withdrawn  by  means  of  a  trocar 
and  cannula.  The  prognosis  is  less  favourable  than  in  hydrops, 
because  of  the  feeble  resisting  powers  of  the  patient. 

Diffuse  Thickening  of  the  Synovial  Membrane.  —  White 
Swelling  of  Joints. — Tumm  a  lbus  was  the  name  originally  applied 
by  Wiseman  in  1676  to  that  form  of  tuberculous  disease  which  is 
characterised  by  the  gradual  development  of  an  elastic  swelling 
in  the  region  of  a  joint.  It  has  already  been  pointed  out  that 
this  swelling  is  to  a  considerable  extent  the  result  of  inflammatory 
and  mucoid  changes  in  the  fat  and  connective  tissue  surrounding 
the  capsule  of  the  joint,  as  well  as  of  tuberculous  thickening  of 
the  synovial  membrane.  It  may  originate  from  tuberculosis 
starting  in  the  synovial  membrane  as  well  as  from  disease  in  the 
bone.  The  changes  wthin  the  joint  and  the  cour.se  of  the 
disease  vary  within  very  wide  limits.  The  appearances  of  white 
swelling  bulk  so  largely  in  the  clinical  features  of  a  large  number 
of  cases  of  tuberculous  joint  disease  that  it  is  probably  the  best 
known  clinical  type.  It  is  best  illustrated  in  joints  which  are 
superficial — such  as  the  knee,  ankle,  elbow,  and  wrist.  The 
swelling,  which  is  the  flrst  and  most  prominent  clinical  feature, 
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develops  gradually  and  painlessly,  obliterating  the  bony  promi- 
nences by  filling  up  the  natural  hollows  (Fig.  220).  It  appears 
greater  to  the  eye  than  is  borne  out  by  measurement,  being 
thrown  into  relief  by  the  wasting  of  the  muscles  above  and  below 
the  joint.  In  the  early  stage  the  swelling  is  elastic,  doughy, 
and  non-sensitive,  and  corresponds  very  accurately  to  the  super- 
ficial area  of  the  synovial  membrane  involved.  At  this  stage 
there  is  comparatively  little  complaint  on  the  part  of  the  patient, 
for  the  articular  surfaces  and  ligaments  are  still  intact.  There 
may  be  a  feeling  of  weight  in  the  limb,  and  in  the  case  of  the 
knee  and  ankle  the  patient  may  tire  on  walking  and  drag  the 
leg  with  more  or  less  of  a  limp.  The  movements  of  the  joint 
are  painless,  although  usually  somewhat  limited  in  range.  The 
disability  is  increased  by  use  and  exertion,  but  for  a  time  at  any 
rate  improves  under  rest. 

As  the  disease  progresses  the  signs  and  symptoms  slowly 
become  more  marked.  The  skin  over  the  joint  becomes  tense 
and  hot,  the  swelling,  which  was  at  first  firm  and  elastic,  may 
show  areas  of  softening,  and  later  of  fluctuation ;  and  a  cold 
abscess  may  form  and  produce  one  or  more  sinuses  by  bursting 
through  the  skin  (Fig.  234).  The  wasting  of  muscles  increases, 
the  joint  becomes  more  rigid  as  the  articular  cartilages  become 
affected,  and  the  attitude  of  flexion  is  very  commonly  assumed, 
more  especially  in  the  case  of  the  knee.  Starting  pains  at  night 
indicate  destructive  changes  in  the  articular  surfaces.  The  final 
condition  tends  to  be  one  of  disorganisation  of  the  joint,  Avith 
septic  sinuses  and  deformity. 

Tuberculous  Arthritis. — It  is  convenient  to -group  under 
this  heading  those  cases  of  tuberculous  joint  disease  in  which 
the  early  and  outstanding  clinical  features  are  the  result  of 
implication  of  the  articular  surfaces.  Althoi;gh,  as  already 
indicated,  these  symptoms  commonly  develop  in  the  later  stages 
of  white  swelling,  it  is  a  matter  of  everyday  experience  that 
.symptoms  of  implication  of  the  articular  surfaces  may  be  the 
fir.st  evidence  of  tuberculous  joint  infection,  and  may  exist 
without  white  swelling  or  any  other  clinical  sign  of  disease 
in  the  synovial  membrane.  These  remarks  specially  apply  to 
.such  deeply-seated  joints  as  the  hip,  shoulder,  and  spine.  The 
recognition  of  this  form  of  tuberculous  joint  disease  depends 
rather  upon  inferences  founded  upon  certain  symptoms  and 
signs  than  upon  direct  examination  of  the  joint  itself.  The 
patient  complains  of  pain  in  the  joint  affected,  or  refers  it  to 
.some  other  part  which  shares .  the  same  nervous  supply ;  for 
example,  in  hip  disease  tlie  pain  is  often  referred  to  the  knee 
;    VOL.  I — 40 
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through  the  obturator  nerve.  The  pain  i.s  aggravated  by  move- 
ment, and  in  the  case  of  the  joints  of  the  lower  extremity  the 
patient  limps  in  walking.  The  movements  of  the  joint  are 
restricted  or  abolished.  Wasting  of  muscles  is  more  marked 
than  in  the  early  stage  of  white  swelling.  Very  commonly  the 
limb  assumes  an  abnormal  attitude  as  a  result  of  the  contraction 
of  particular  groups  of  muscles. 

In  the  more  advanced  stages,  other  signs  may  make  their 
appearance,  such  as  starting  pains,  the  formation  of  abscess 
and  of  sinuses,  displacement,  or  even  dislocation  of  the  bones. 
Under  an  aneesthetic  the  joint  may  be  found  to  be  completely 
disorganised,  with  destruction  of  ligaments,  abnormal  mobility, 
and  grating  of  the  articular  surfaces. 

Caries  sicca  is  the  name  given  by  Volkmann  to  a  very  chronic 
form  of  tuberculous  arthritis,  which  is  chiefly  met  Avith  in  the 
shoulder  and  hip  between  the  ages  of  fifteen  and  thirty-five. 
There  is  an  entire  absence  of  swelling,  a  characteristic  wasting 
of  all  the  structures  in  the  vicinity  of  the  joint,  and  the  bony 
prominences — such  as  the  acromion  and  coracoid  in  the  case 
of  the  shoulder,  and  the  trochanter  at  the  hip — stand  out 
prominently.  Passive  movements  are  restricted  and  are  attended 
with  severe  pain.  The  general  health  usually  remains  unim- 
paired in  spite  of  the  long  duration  of  the  disease.  Suppuration 
is  exceptional,  and  when  it  occurs  is  usually  associated  with  the 
presence  of  a  sequestrum. 

Influence  of  tuberculous  Joint  Disease  on  the  General  Health. 
— Experience  shows  that  tuberculous  joint  disease  may  be  com- 
patible the  appearance  of  good  health.  As  a  rule,  however, 
the  general  health  suS'ers,  the  appetite  is  impaired,  the  patient 
is  easily  tired  and  complains  of  failure  of  strength,  and  there 
may  be  considerable  loss  of  flesh. 

Tuberculous  disease  of  the  lung  is  very  frequent  in  the 
case  of  adults,  and  may  be  present  when  the  joint  disease 
begins,  or  may  appear  later.  In  the  case  of  children  acute 
miliary  tuberculosis  may  occur,  and  is  u.sually  rapidly  fatal  ;  it 
sometimes  follows  on  comparatively  trivial  ojierations,  and  the 
clinical  features  are  frequently  those  of  tuberculous  meningitis. 
A  considerable  number  die  from  exhaustion  with  the  phenomena 
of  hectic  fever. 

Diagnosis. — The  diagnosis  is  usually  easy  in  typical  ca.ses. 
We  should  not  be  misled  by  the  patient  being  up  in  years  or 
by  his  appearance  of  good  health.  A  history  of  tuberculosis  in 
the  family,  or  of  other  tuberculous  lesions  in  the  patient,  an 
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iusidious  onset,  and  the  fact  that  there  is  a  considerable  interval 
between  the  receijat  of  an  alleged  injury  and  the  appearance  of 
symptoms,  all  suggest  the  tuberculous  origin  of  a  given  case  of 
joint  disease.  The  X-rays  are  chiefly  of  value  in  the  recognition 
of  osseous  lesions.  The  use  of  Koch's  tuberculin  for  diagnostic 
purposes  is  not  to  be  recommended. 

The  jn^ognosis  varies  with  the  seat,  the  extent,  and  the 
severity  of  the  local  disease,  and  with  the  resisting  powers  of 
the  patient,  as  influenced  by  his  general  health,  age,  and  social 
circumstances.  Recovery  is  seldom  impossible,  but  the  existence 
of  tuberculous  lesions  elsewhere  or  of  septic  sinuses  are  un- 
favourable factors.  While  tuberculous  lesions  in  children  tend 
to  become  circumscribed,  the  tendency  in  adults  is  in  the 
opposite  direction.  The  locality  of  the  disease  is  an  important 
factor,  the  prognosis  being  much  more  unfavourable  in  the  hip 
and  spine  than  in  other  joints. 

The  length  of  time  required  for  complete  recovery  necessarily 
varies,  but  may  be  stated  generally  as  being  from  one  to  three 
years.  The  patient  or  his  friends  must  be  informed  of  this,  and 
of  the  risk  of  relapse  at  some  future  period. 

Treatment. — Apart  from  that  applicable  to  all  forms  of 
tuberculosis,  we  are  here  concerned  with  the  local  measures 
directed  towards  the  disease  in  the  joint..  These  may  be 
described  under  two  heads — the  conservative  and  the  operative. 

Conservative  treatment  is  almost  always  to  be  employed  in 
the  first  instance,  since  a  larger  proportion  of  cures  is  obtained 
with  a  less  mortality  and  with  better  functional  results  than  by 
operation.  Only  when  conservative  measures  fail  is  recourse  to 
be  had  to  operative  methods.  Conservative  treatment  is  most 
applicable  and  most  successful  in  cases  where  the  skin  is  still 
intact ;  it  includes  the  placing  of  the  joint  at  complete  rest, 
the  correction  of  abnormal  attitudes,  the  production  of  venous 
congestion,  and  the  injection  of  iodoform  or  other  antiseptic 
agent. 

Treatment  hi/  rest  implies  the  immobili.sation  of  the  diseased 
limb  until  pain  and  tenderness  have  disappeared.  It  is  carried 
out  by  means  of  bandages,  plaster  of  Paris  splints,  or  other 
apparatus,  according  to  the  joint  affected.  The  attitude  in 
which  the  limb  is  immobilised  should  be  that  in  which,  in  the 
event  of  .subsequent  stiffness,  it  will  be  most  scrvicealile  to  the 
patient.  Extenmon  with  weight  and  pulley  is  of  great  value, 
especially  in  disease  of  the  hip  or  knee ;  it  eliminates  muscular 
sjiasm,  relieves  pain  and  startings  at  night,  and  prevents  or  corrects 
abnormal  attitudes  of  the  limb.    When  the  patient  fir.st  comes 
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under  observation,  if  tlie  limb  is  in  a  deformed  attitude  whicii 
does  not  readily  yield  to  extension,  it  should  at  the  outset  be 
corrected  under  an  anaesthetic.  The  permanently  deformed 
attitudes  due  to  contraction  of  the  soft  parts  or  to  ankylosis 
will  be  considered  later. 

The  Injection  of  Iodoform,. — In  hydrops  and  empyema  of 
joints  this  is  carried  out  on  the  same  lines  as  have  been  described 
for  tuberculous  abscess.  The  fluid  contents  of  the  joint  are 
withdrawn,  after  which  the  iodoform  emulsion  is  injected.  The 
injection  may  require  to  be  repeated  in  a  month  or  six  weeks.  • 

When  there  is  no  fluid  in  the  joint, — as,  for  example,  in  white 
swelling, — the  conditions  for  distributing  the  iodoform  are  less 
favourable.  Ill  the  knee  the  joint  may  be  divided  up  into 
comjiartments  by  septa  of  connective  tissue  derived  from  the 
synovial  membrane,  and  the  iodoform  must  be  introduced  into 
all  of  them.  The  trocar  must  be  thrust  in  all  directions, 
successive  parts  of  the  joint  being  attacked  at  intervals  of  from 
ten  to  fourteen  days.  Injections  into  the  substance  of  the 
synovial  membrane  are  less  certain,  are  more  painful,  and 
require  greater  pressure  on  the  piston  of  the  syringe.  Mikulicz 
and  others  attempt  to  inject  the  iodoform  into  the  adjacent  bones 
when  these  are  soft  enough  to  allow  of  the  entrance  of  the  trocar. 
Wherever  the  iodoform  is  introduced  it  remains  for  long  periods, 
and  may  be  seen  as  a  dark  shadow  in  skiagrams. 

After  the  injection  of  iodoform  there  is  usually  considerable 
reaction  attended  with  fever  (101°  F.),  headache,  and  malaise, 
and  considerable  pain  and  swelling  of  the  joint.  In  some  cases 
there  is  sickness,  and  there  may  be  blood  pigment  in  the  urine. 
The  severity  of  these  phenomena  diminishes  with  each  subsequent 
injection. 

The  artificial  production  of  venom  congestion  introduced  by 
Bier  is,  if  carefully  supervised,  an  important  adjuvant  to  the 
iodoform  treatment.  Two  or  three  turns  of  elastic  webbing  are 
applied  outside  a  layer  of  lint  a  short  distance  above  the  affected 
joint,  sufficiently  tightly  to  constrict  the  veins  and  produce  a 
bluish-red  tinge  of  the  skin.  Below  the  joint  the  limb  should 
be  bandaged  to  prevent  oedema.  The  site  of  application  of  the 
elastic  bandage  is  frequently  changed,  to  avoid  injuring  the  skin 
and  to  diminish  the  tendency  to  wasting  of  the  muscles.  The 
congestion  is  maintained  for  from  fourteen  to  eighteen  hours 
each  day.  In  the  interval  the  oedema  around  the  joint  may 
be  dispelled  by  a  bandage.  The  congestion  appears  to  act 
beneficially  by  stimulating  the  formation  of  connective  tissue. 
It  has  been  objected  to  by  some  surgeons,  because  under  its 
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influence  a  latent  tuberculous  focus  may  be  transformed  into  a 
cold  abscess.  In  our  opinion,  however,  this  is  no  drawback,  as 
the  cold  abscess  i«  more  amenable  to  iodoform  treatment  than 
the  latent  focus.  The  congestion  should  be  persevered  with, 
until  a  month  or  two  after  the  joint  disease  appears  to  have 
been  cured.  The  congestion  should  be  suspended  for  two  or 
three  days  after  the  injection  of  iodoform.  The  external 
application  of  iodine,  or  of  mercurial  ointment  in  the  form  of 
Scott's  dressing,  are  alternative  methods  of  treatment  to  that  by 
iodoform.  The  use  of  blisters  and  of  the  actual  cautery  has 
largely  gone  out  of  fashion,  but  they  may  be  employed  with 
benefit  for  the  relief  of  pain  when  this  is  a  prominent  feature. 
Conservative  treatment  is  only  abandoned  if  improvement  does 
not  show  itself  after  a  thorough  trial,  or  if  the  disease  relapses 
after  apparent  cure. 

Operative  Treatment. — The  indications  for  operative  inter- 
ference vary  in  different  cases.  Other  things  being  equal, 
operation  is  more  often  performed  in  adults  than  in  children, 
because  after  the  age  of  twenty  there  is  less  prospect  of 
spontaneous  recovery,  there  is  more  tendency  to  relajjse  and  for 
the  tubei'culous  disease  to  invade  the  internal  oi'gans,  and  there 
is  no  fear  of  interfering  with  the  growth  of  the  bones.  The 
state  of  the  general  health  may  necessitate  operation  as  the 
most  rapid  method  of  removing  the  disease.  The  social  status 
of  the  patient  must  be  taken  into  account.  The  bread-winner, 
under  existing  social  conditions,  may  be  unable  to  give  up  his 
work  for  a  sufficient  time  to  give  conservative  measures  a  fair 
trial,  and  the  children  of  the  poor  cannot  always  obtain  the 
necessary  attention. 

The  local  conditions  which  decide  for  or  against  operation  are 
differently  regarded  by  different  surgeons,  but  it  may  be  said  in 
general  terms  that  operative  interference  is  indicated  in  cases 
where  the  disease  continues  to  progress  in  spite  of  a  fair  trial 
of  conservative  measures ;  in  cases  unsuited  for  conservative 
treatment — that  is  to  say,  where  there  is  dislocation,  separation 
of  epiphysis,  or  deformity  incapable  of  being  otherwise  rectified  ; 
where  there  are  sinu.ses  with  septic  infection,  and  operation 
affords  u  reasonable  prospect  of  getting  rid  of  both  the 
tuberculosis  and  the  sepsis  ;  and  where  the  disease  is  associated 
with  severe  bone  lesions  or  with  infection  of  the  lymphatics. 
Operative  interference  is  also  indicated  in  cases  where  the  result 
will  be  as  good  or  better  than  that  likely  to  be  obtained  by 
conservative  mea.sures,  as  is  often  the  case  in  the  knee  and  elbow. 

The  nature  of  the  operative  interference  varies  with  the 
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patient,  the  joint  affected,  and  the  type  and  extent  of  the 
disease.  In  many  cases  it  can  only  be  decided  after  exploration 
of  the  joint.  The  aim  is  to  remove  all  the  disease  with  the 
least  possible  impairment  of  function  and  the  minimum  sacrifice 
of  healthy  tissue.  The  more  open  the  method  of  operating  the 
better,  so  that  all  parts  of  the  joint  may  be  available  for  in.spec- 
tion.  Such  methods  of  operating  as  permit  of  dislocating  the 
joint  are  especially  to  be  recommended,  since  this  procedure 
affords  the  freest  possible  access  for  inspection  and  for  removal 
of  the  disease.  Cold  abscesses  should,  if  possible,  be  cured 
before  operating  on  the  joint.  Diseased  synovial  membrane  is 
removed  with  the  scissors  or  knife.  If  the  cartilages  are  sound, 
and  if  a  movable  joint  is  aimed  at,  they  may  be  left ;  but  if 
ankylosis  is  desired  they  must  be  removed.  If  there  is  localised 
disease  of  the  cartilage  the  affected  portion  should  be  removed, 
so  as  to  permit  of  the  bone  beneath  being  investigated.  If 
extensively  diseased  it  should  be  entirely  removed,  and  special 
attention  directed  to  the  bones.  If  the  surface  bone  is  diseased, 
a  thin  slice  should  be  removed  Avith  the  knife  or  saw.  If  foci 
are  then  revealed  in  the  interior,  it  is  often  better  to  dig  them 
out  than  to  remove  further  slices  of  bone,  as  this  involves  need- 
less sacrifice  of  the  cortex  and  periosteum. 

The  limb  should  be  rendered  bloodless  before  commencing 
the  operation.  The  technique  should  be  antiseptic  rather  than 
aseptic,  so  as  to  diminish  the  chances  of  tuberculous  infection  of 
the  wounded  surfaces.  With  the  same  object,  as  well  as  to 
overcome  any  minute  tuberculous  foci  which  may  have  escaped 
detection,  a  small  quantity  of  sterilised  iodoform  may  be  rubbed 
into  the  raw  surfaces  and  recesses  of  the  joint.  Further  details 
belong  to  the  surgery  of  the  individual  joints. 

While  closure  of  the  entire  wound  without  drainage  may  be 
successful,  it  is  safer  to  em^jloy  some  means  for  preventing  the 
accumulation  of  blood-clot,  as  this  affords  an  admirable  soil  for 
the  development  of  any  tubercle  bacilli  which  may  have  been 
left  behind. 

The  terms  aHhrectoviy  and  excision  are  those  usually 
applied  to  the  operations  performed  for  the  removal  of  tuber- 
culous disease  in  any  joint.  Arthrectomy  implies  the  re- 
moval of  such  synovial  membrane  and  articular  cartilage  as 
are  diseased,  while  excision  implies  the  removal  of  a  portion  of 
one  or  of  both  of  the  bones  entering  into  the  joint  along  with 
the  entire  synovial  membrane  and  cartilage.  It  should  be 
stated,  however,  that  the  original  distinction  between  these 
procedures  has  largely  disai^peared.    The  modern  operation  for 
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tlie  cure  of  tuberculous  joint  disease  sometimes  partakes  of  the 
characters  of  au  arthrectomy,  sometimes  of  an  excision,  but  in 
many  cases  neither  of  these  terms  would  accurately  describe  the 
operation  which  best  meets  the  requirements  of  the  case.  A 
formal  excision  is  more  often  employed  in  the  knee  and  elbow 
than  in  other  joints — modified  in  the  case  of  children,  in  view  of 
the  functional  importance  of  the  epiphysial  junctions  concerned. 

It  is  essential  that  cases  subjected  to  ojieration  should  be 
kept  under  supervision  for  several  years,  in  case  of  relapse  of 
the  disease,  to  ensure  movements  of  the  joint  being  carried  out 
when  the  joint  is  intended  to  be  movable,  and  to  prevent 
deformities  and  abnormal  attitudes  when  it  is  intended  to  be 
rigid.  jMassage,  douching,  electricity,  and  exercises  promote  the 
recovery  of  function.  When  the  patient  is  able  to  resume  the 
use  of  the  limb,  the  wasting  of  muscles  and  the  retardation  of 
the  growth  of  the  limb  are  likely  to  be  recovered  from. 

Treatment  of  deformities  resulting  from  tuberculous  joint 
disease  by  operation  has  almost  entirely  rejalaced  the  former 
attempts  by  forcible  reduction.  The  contracted  soft  parts  are 
divided,  and  the  bone  is  divided  or  resected  where  there  is 
undesirable  osseous  ankylosis. 

The  treatment  of  relapse  or  recrudescence  is  carried  out  on 
the  same  lines  as  for  the  original  disease,  and  should  be  had 
recourse  to  as  soon  as  it  is  recognised. 

Amputation  of  a  limb  for  tuberculous  joint  disease  is  becoming 
one  of  the  rare  operations  in  surgery.  It  is  only  employed 
where  recovery  is  otherwise  hopeless.  The  general  health  and 
age  of  the  patient  and  the  occurrence  of  local  and  general  septic 
complications  are  the  chief  determining  factors.  Amputation 
should  never  be  performed  unless  it  secures  a  complete  removal 
of  the  disease  both  in  the  bones  and  in  the  soft  parts.  Other 
things  being  equal,  there  is  less  hesitation  in  having  recourse  to 
amputation  in  the  lower  than  in  the  upper  limb. 

Syphilitic  Diseases  of  Joints. 

Although  comparatively  rare,  it  is  probable  that  the  frequency 
of  syphilitic  affections  of  joints  has  been  underestimated,  many 
cases  being  incorrectly  diagnosed.  As  in  tuberculosis,  they  may 
occur  primarily  in  the  joint  structures,  or  may  be  secondary 
to  disease  in  one  of  the  adjacent  bones. 

/rt  acquired  syphilis  joint  affections  may  occur  during  the 
secondary  w  tertiary  period  of  the  disease. 

In  the  secondari/  stage  tlie  disease  may  assume  the  form  of 
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an  arthrali/ia — corresponding  to  the  bone  pains — affecting  the 
shoulder,  knee,  wrist,  or  ankle.  The  joint  becomes  sensitive 
and  painful,  the  pain  being  worst  at  night. 

In  other  cases  it  assumes  the  form  of  a  serous  synovitis — 
sometimes  called  syphilitic  rheumatism,  from  its  resemblance  to 
poly-articular  rheumatism.  The  joint  becomes  swollen,  hot,  and 
painful,  and  there  may  be  a  certain  amount  of  fever.  A  chronic 
effusion  or  hydrops  is  met  with  almost  exclusively  in  the  knee ; 
it  is  frequently  bilateral,  and  is  very  insidious  in  its  onset  and 
progress,  the  patient  usually  being  able  to  go  about.  Both  the 
synovitis  and  the  hydrops  may  closely  resemble  the  correspond- 
ing lesions  resulting  from  gonorrhcsa.  They  rapidly  and  com- 
pletely disappear,  however,  under  anti-syphilitic  treatment. 

The  later  or  tertiary  lesions  of  joints  are  more  persistent  and 
destructive.  They  result  from  the  formation  of  gummata,  either 
in  the  deeper  layers  of  the  synovial  membrane,  or  in  the  adjacent 
bone  or  periosteum.  In  the  majority  of  cases  severe  joint 
symptoms  do  not  develop,  unless  as  a  result  of  breaking  down 
of  the  gummatous  tissue  and  the  addition  of  septic  infection. 

Peri-syuovial  and  peri-bursal  gummata  are  most  often  met 
with  in  relation  to  the  knee-joint  of  adults  of  middle  age, 
especially  females.  The  gummata  are  usually  multiple ;  they 
develop  very  slowly,  and  may  be  unattended  witli  symptoms ; 
they  are  rarely  sensitive  or  painful.  The  patient  may  not 
apply  for  advice  until  the  gumma  has  broken  down  and  given 
rise  to  a  tertiary  ulcer.  The  simultaneous  presence  of  indolent 
swellings,  ulcers,  and  dejjressed  scars  over  the  knee-joint  is  very 
characteristic  of  syphilis.  When  the  gummata  do  not  break 
down,  the  resemblance  to  white  swelling  may  be  considerable. 
Attention  should  be  directed  to  the  nodular,  uneven,  ^regular 
character  of  the  gummatous  affection.  Sometknes  the  skin  is 
red  and  tender  over  a  gumma,  without  the  decided  liquefaction 
and  fluctuation  which  are  associated  with  reddening  of  the  skin 
in  a  tuberculous  lesion.  Recovery  may  be  attended  with  stiffness 
and  contracture  deformity. 

Gummata  in  the  periosteum  or  marrow  of  the  adjacent  bones 
may  result  in  a  form  of  joint  disease  known  as  syphilitic  osteo- 
arthritis. There  is  a  gradual  enlargement  of  one  or  other  of 
the  bones,  attended-  with  pains,  which  are  worst  at  night.  At 
this  stage  the  diagnosis  from  sarcoma  may  be  difficult  or 
impossible.  The  gummatous  disease  may  extend  to  the  synovial 
membrane  and  be  attended  ■wath  effusion  into  the  joint,  or  it 
may  erupt  on  the  jjeriosteal  surface  and  invade  the  skin,  forming 
one  or  more  sinuses.    The  further  progress  in  untreated  cases 
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is  complicated  by  the  occurrence  of  pyogenic  infection  and 
necrosis  of  boue.  In  the  kuee-joint  tlie  patella,  or  one  of  the 
condyles  of  the  femur  or  tibia,  may  furnish  a  sequestrum,  which, 
by  involving  the  articular  surface,  imparts  to  the  disease  a 
])ersistent  character.  In  such  cases  anti-syphilitic  treatment 
must  be  sujoplenieuted  by  operative  measures  directed  to  the 
removal  of  the  diseased  tissues.  In  the  case  of  the  knee  ex- 
cision is  rarely  called  for  ;  but  in  the  elbow  it  may  be  performed 
in  order  to  obtain  a  movable  joint. 

In  inherited  syphilis  the  earliest  joint  affections  are  associated 
with  the  epiphysitis  of  young  infants.  There  may  be  an 
effusion  into  the  adjacent  joint,  especially  in  the  knee  or  elbow ; 
and  in  exceptional  cases  pyogenic  infection  may  be  superadded, 
and  pus  form  in  the  joint.  In  children,  a  serous  synovitis  or 
hydrops  may  develop  in  the  knee  of  one  or  both  sides,  some- 
times in  the  earlier  period  along  with  iritis,  sometimes  at  a 
later  period  along  with  interstitial  keratitis.  It  is  very  chronic, 
scarcely  causes  any  symptoms,  and  disappears  under  treatment 
■without  impairment  of  the  functions  of  the  joint.  The  tertiary 
or  gummatous  joint  lesions  in  inherited  syphilis  are  the  same 
as  have  been  described  in  the  acquired  disease. 

Joint  Diseases  accompanying  certain  Constitutional 

Conditions. 

Gout — Arthritis  Urica. — Gout  is  a  constitutional  disease  in 
which  the  joints  are  liable  to  be  attacked  with  inflammation 
associated  with  the  deposit  of  urate  of  soda.  The  characteristic 
lesion  is  the  presence  in  the  joint  structures  of  a  chalk -like 
material  composed  of  sodium  bi-urate.  This  is  chiefly  observed 
in  the  articular  cartilage,  either  in  streaks  or  patches  towards 
the  central  area  of  the  joint,  or  over  the  entire  extent  of  the 
cartilage,  which  appears  as  if  it  had  been  painted  over  with 
plaster  of  Pari.s.  The  urates  are  really  deposited  in  the  substance 
of  the  cartilage,  and  not  on  its  free  surface.  The  superficial 
layer  is  at  first  intact,  but  is  liable  to  degenerate  and  necrose, 
forming  what  is  known  as  a  gouty  ulcer,  which  may  extend 
deeply  into  the  substance  of  the  bone.  The  deposit  of  urates 
in  the  synovial  membrane  is  usually  attended  with  effusion  into 
the  joint.  In  the  ligaments  and  tissues  around  the  joint  the 
deposit  of  urates  leads  to  the  overgrowth  of  fibrous  tissue  and 
the  formation  of  adhesions.  The  metatarso-phalangeal  joint  of 
the  great  toe  on  one  or  both  .sides  is  that  most  frequently  ail'ected. 


634 


DISEASES  OF  JOINTS. 


The  other  joints  of  the  foot,  the  lingers,  wrist,  ankle,  and  knee 
may  be  also  attacked. 

The  clinical  features  are  very  characteristic.  There  is  a  sudden 
onset,  during  the  early  hours  of  the  morning,  of  excruciating  pain, 
the  joint  becoming  swollen,  red,  and  puffy,  with  engorgement 
of  the  veins.  The  first  attack  may  be  completely  recovered 
from,  but  with  repeated  outbreaks  the  joint  undergoes  permanent 
alterations,  becoming  stiff,  deformed,  and  in  some  cases  ankylosed. 
The  hands  or  feet  may  become  seriously  crippled,  especially 
when  the  tendon  sheaths  and  burscB  also  are  affected  (Fig.  209). 

The  local  treatment  consists  in  applying  soothing  applications 
to  the  affected  joint  while  the  symptoms  are  acute ;  later — 
massage,  douching  and' movement  are  indicated.  Constitutional 

treatment 


must  also  be 
and  a  visit  to 
reputed  spas  is 


Fig. 


209. — Gouty  Arthritis  of  Joints  of 
Fingers  with  chalk  stones. 


employed, 
one  of  the 
beneficial. 

Chronic  Rheumatism. 

— This  term  is  applied  to 
an  ill -defined  affection  of 
joints  which  is  remarkable 
for  the  amount  of  suffering 
to  which  it  may  give  rise, 
and  the  great  disturbance 
in  the  functions  of  the  joint 
^vhich  may  result  from  it. 
Its  claims  to  be  called 
rheumatic  rest  upon  the  following  j  facts  ; — That  it  often  follows 
upon  acute  articular  rheumatism  ;  that  it  may  show  exacerbations 
or  relapses  which  are  attended  with  pyrexia  and  are  reheved  by 
salicylates ;  that  it  is  met  with  in  patients  who  present  a  family 
history  of  acute  rheumatism  or  inflammation  of  serous  mem- 
branes ;  and  that  there  may  be  a  history  of  chorea,  erythema 
nodosum,  rheumatic  nodules,  or  other  evidences  of  rheumatism. 

It  is  usually  poly-articular.  It  may  be  met  with  in  childhood 
and  youth  as  well  as  in  adult  life.  The  primary  changes  in  the 
affected  joints  almost  exclusively  involve  the  synovial  membrane, 
the  ligaments,  the  surrounding  tendon  sheaths,  and  bursie.  They 
consist  in  cellular  infiltration  and  exudation,  resulting  in  the 
formation  of  new  connective  tissue,  which  encroaches  on  the 
cavity  of  the  joint  and  gives  rise  to  adhesions.  This  newly 
formed  connective  tissue  tends  to  contract,  causing  deformity 
and  stiffness.  The  articular  cartilages  may  be  transformed  into 
connective  tissue  with  consequent  fibrous  ankylosis.    The  bones 
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are  ouly  affected  in  so  far  as  they  undergo  tatty  atrophy,  or 
alteration  in  their  configuration  as  a  result  of  partial  dislocation. 
Osseous  ankylosis  may  be  observed,  especially  in  the  small  joints 
of  the  hand  and  foot. 

Clinicalli/,  the  disease  is  chronic  and  usually  incurable.  Pain 
may  be  so  prominent  a  feature  that  the  patient  resists  the  least 
attempt  at  movement.  In  other  cases  the  joints,  although  stiff', 
may  be  moved  and  exhibit  pronounced  crackings.  The  joints 
arc  swollen  when  there  is  much  new  connective  tissue  formed  in 
relation  to  the  synovial  membrane,  the  swelling  becoming  more 
noticeable  as  the  muscles  waste  above  and  below  the  joint. 
Subacute  exacerbations  occur  from  time  to  time,  with  fever  and 
aggravation  of  the  local  symptoms.  Recovery  may  take  place 
with  ankylosis  and  deformity,  the  2:)atient  becoming  a  helpless 
cripple,  and  the  tenure  of  life  is  very  uncertain  because  of  the 
tendency  to  visceral  complications. 

From  the  nature  of  the  disease  treatment  is  for  the  most  part 
palliative.  Salicylates  are  only  of  service  during  the  exacerba- 
tions attended  with  pyrexia.  The  application  of  soda  fomentations, 
turpentine  cloths,  or  blisters  may  be  useful.  Improvement  may 
result  from  the  general  and  local  therapeutics  available  at  such 
places  as  Bath,  Buxton,  Wiesbaden,  Wildbad,  or  Aix.  In  selected 
cases  a  certain  measure  of  success  has  followed  operative  inter- 
ference, consisting  in  a  modified  arthrectomy,  and  the  injection 
of  an  emulsion  of  iodoform  or  guaiacol  in  glycerin.  The 
deformities  resulting  from  chronic  rheumatism  are  but  little 
amenable  to  surgical  treatment,  and  forcible  attempts  to  remedy 
stiffness  or  deformity  are  to  be  avoided. 

Arthritis  Deformans  or  Osteo- Arthritis  {Chronic  Rheu- 
matic Arthritis,  Rheumatoid  Arthritis,  Rheumatic  Gout,  Malum 
Senile,  Traumatic  or  Mechanical  Arthritis). — ^Under  the  term 
arthritis  deformans  or  osteo-arthritis  are  provisionally  included 
a  number  of  joint  affections  which  in  their  etiology  and  clinical 
features  differ  widely  from  one  another.  Their  inclusion  in  a 
common  group  can  only  Ijc  justified  by  confessing  that  we  are 
ignorant  of  their  essential  nature.  In  the  above  list  of  synonyms, 
therefore,  wc  must  be  especially  cautious  in  the  use  of  those 
names  which  seem  to  indicate  the  origin  of  the  disease.  While 
these  affections  occur  more  commonly  in  families  with  rheumatic 
or  gouty  tendencies,  and  while  tliey  may  be  preceded  ))y  attacks 
of  rheumatism  or  gout,  it  is  by  no  means  certain  that  they  are 
of  a  rlieumatic  or  gouty  nature. 

The  term  malum  senile — implying,  as  it  docs,  an  association 
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with  the  cliauges  resulting  from  advanciug  years— is  singularly 
inappropriate  as  applied  to  a  disease  which  may  be  met  with  in 
childhood.  Arbuthuot  Laue's  suggestion  that  the  lesions  under 
consideration  are  the  result  of  trauma,  while  ingenious  and  in- 
structive, can  scarcely  be  accepted  as  applicable  to  all  cases.  It 
is  easier,  however,  to  express  negative  opinions  in  regard  to 
arthritis  deformans  than  to  formulate  positive  views  which  are 
of  real  value. 

Morbid  Anatoiny. — The  articular  cartilage  at  first  presents  a 
tibrillated  appearance.  Being  of  feeble 
vitality,  it  is  gradually  worn  away  as  a 
result  of  the  movements  of  the  joint 
until  the  subjacent  bone  is  exposed. 
At  the  margins  of  the  articular  sur- 
faces, where  the  synovial  membrane  and 
cartilage  meet,  there  is  an  active  pro- 
liferation of  cartilage,  resulting  in  nodular 
projections — ecchoiidroses — which  have 
been  compared  to  the  droppings  from  a 
candle.  These  tend  to  be  converted  into 
bone,  and  the  ossification  thus  started 
may  extend  into  the  capsular  ligament, 
thereby  adding  to  the  articular  margins 
a  collar  or  "  lip "  of  new  bone,  and 
also  into  other  ligaments  and  into  the 
insertions  of  tendons,  giving  rise  to 
outgrowths  of  bone  —  osteophytes  or 
spurious  exostoses  (Fig.  210). 

The  changes  which  take  place  within 
the  articular  area  subsequent  to  the  dis- 
appearance of  the  cartilage  vary  in 
different  types  of  the  disease.  "\^Tien 
rarefaction  of  bone  is  the  predomi- 
nant feature,  the  enlarged  medullary  spaces  are  opened  into  by 
the  wearing  away  of  the  surface  layer,  and  the  bone  then  presents 
an  erroded,  worm-eaten  appearance.  In  the  course  of  time  there 
may  be  considerable  disappearance  of  bone  and  consequent 
alteration  in  shape  and  size, — a  change  which  is  well  illustrated 
in  the  progressive  enlargement  of  the  acetabulum  which  takes 
place  in  certain  cases  of  arthritis  deformans  of  the  hip.  On  the 
other  hand,  when  the  bone  is  condensed  and  sclerosed,  it  becomes 
smooth  and  jiolished  as  a  result  of  the  movements  of  the  joint. 
AVhen  this  change  is  very  pronounced  the  ajipearance  may  be 
like  that  of  ivory  or  porcelain ;  it  is  often  described  as  "  eburua- 


FiG.  210.— ArtLritis  De- 
formans of  Elbow. 

(Anatomical  SUiseum, 
Uuiversity  of  Edinburgh.) 
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tion  "  of  the  articular  surfaces.  In  hiuge  joints,  such  as  the  knee 
or  elbow,  the  eburnatecl  articular  surfaces  may  present  a  series  of 


Fig.  211. — Arthritis  Deformans  of  Knee,  showing  eburnation  and  grooving 
of  articular  surfaces. 

(Anatomical  Museum,  University  of  Edinburgli.) 

parallel  grooves  corresponding  to  the  lines  of  movement  (Fig. 
211).  The  polishing  of  the  surfaces  is  in  inverse  ratio  to  the 
pain  experienced  by  the  patient. 

Although  the  joint  may  become  locked 
by  the  amount  of  new  bone  formed 
around  the  articular  margins,  fibrous  or 
bony  ankylosis  scarcely  ever  occurs. 

The  changes  in  the  synovial  membrane 
vary  in  different  types  of  the  disease.  In 
some  cases  it  merely  undergoes  a  de- 
generative alteration  into  cicatricial  tissue 
with  a  marked  tendency  to  contraction 
— arthritis   sicca.     In   other   cases  it 
actively  participates  in  the  proliferative 
changes,  becoming   more  vascular  and 
thickened ;  and,  as  the  result  of  hyper- 
trophy of  its  fringes   and  enlargement 
and   subdivision   of   its  villi,  becomes 
thickly  set  with  elongated  or  club-shaped  fio.  212. 
processes  which  hang  into  the  cavity  of 
the  joint  (Fig.  212).    The  term  arbor- 
escent lipoma  is  applied  to  the  condition 
when  fringes  composed  of  fat  are  do-  srgTol.'i.^fi^.Vu?"^ 
veloped  to  an  exaggerated  degree.  In- 
dividual fringes  may  undergo  special  enlargement,  and  form 
pendulous  growths  in  the  interior  of  which  cartilage  and  bono 
may  be  formed ;  these  may  attain  tlie  size  of  a  liazel-iuit  or  even 
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of  a  walnut.  Whether  reinaiuiiig  attached  to  the  synovial 
membrane  by  their  ijedicles,  or  detached  and  free  in  the  joint, 
they  may  give  rise  to  symptoms  of  loose  body.  When  the 
synovial  changes  are  prominent,  there  is  usually  considerable 
serous  effusion  into  the  joint,  constituting  one  form  of  hydrops. 

The  capsular  ligament,  except  in  cases  of  hydrops,  becomes 
the  seat  of  connective-tissue  overgrowth,  and  tends  to  become 
contracted  and  rigid.  Intra- articular  ligaments,  such  as  the 
ligamentum  teres  in  the  hip,  are  usually  worn  away  and  disap- 
pear. The  surrounding  muscles  become  atrophied,  tendons 
become  adherent  to  their  sheaths  and  may  become  ossified,  and 
nerves  may  be  involved  by  the  cicatricial  changes  in  the  tissues 
surrounding  them. 

The  series  of  morbid  changes,  of  which  the  above  is  a  brief 
summary,  may  be  described  as  presenting  a  remarkable  combina- 
tion of  degeneration  on  the  one  hand,  and  of  overgrowth  on  the 
other,  suggesting  a  profound  disturbance  of  nutrition,  the  cause 
or  causes  of  which  are  at  j)resent  unknown. 

The  clinical  features  vary  widely.  Hydrops  is  frequent  in 
the  knee,  and  may  be  met  with  in  the  elbow,  shoulder,  and  ankle. 
The  patient  complains  of  a  feeling  of  weight,  of  insecurity,  and 
of  tiredness  in  the  joint.  Pain  is  occasional  and  evanescent, 
and  is  usually  the  result  of  some  extra  exertion  or  exposure  to 
cold  and  wet.  As  the  joint  becomes  distended  with  fluid  the 
ligaments  are  stretched,  so  that  the  limb  becomes  weak  and 
unstable.  It  may  be  associated  with  hydrops  of  the  adjacent 
bursiE.  The  aifectioii  is  extremely  chronic,  and  may  last  for  an 
indefinite  number  of  years.  It  is  to  be  diagnosed  from  the  other 
forms  of  hydrops  already  considered, — the  purely  traumatic,  the 
pyogenic,  gonorrhoeal,  tuberculous,  and  syphilitic, — and  from  that 
associated  with  Charcot's  disease. 

Great  benefit  may  follow  the  withdrawal  of  the  fluid  and  the  in- 
jection of  iodoform  glycerin.  The  symptoms  may  be  relieved  by 
douching  and  massage,  and  by  the  support  of  an  elastic  bandage. 

Fringes  and  penduncidated  or  loose  bodies  may  give  rise  to 
characteristic  clinical  features,  especially  in  the  case  of  the 
knee.  The  fringes,  especially  when  they  assume  the  luxuriance 
of  what  has  been  described  as  the  arborescent  lipoma,  project 
into  the  cavity  of  the  joint,  and  may  fill  up  its  recesses  and 
distend  its  capsule.  The  joint  is  swollen  and  slightly  flexed. 
Pain  is  not  a  prominent  feature,  the  functions  of  the  joint  are 
but  little  im])aired,  and  the  patient  may  walk  fairly  wqW.  On 
grasping  the  joint  while  it  is  flexed  and  extended  by  the 
patient,  the  fringes  may  be  felt  moving  under  the  fingci's. 
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The  patient  may  first  apjjly  for  advice  on  account  of  the 
symptoms  of  loose  body.  The  treatment  applicable  to  this 
ty^ie  is  the  removal  of  the  hypertrophied  fringes  or  of  the  loose 
body  by  open  arthrotomy,  and  is  usually  successful. 

The  dry  form,  of  artliritis  deformans  (arthritis  sicca),  although 
especially  common  in  the  knee,  is  met  with  frequently  in  other 
joints,  either  as  a  mon-articular  or  poly-articular  disease  ;  and  it 
is  also  very  common  in  the  joints  of  the  spine  and  of  the 
fingers,  as  well  as  in  the  temporo-maxillary  joint.  In  the  joints 
of  the  fingers  in  older  patients  the'' disease  is  remarkably  sym- 
metrical, and  tends  to  assume  a"  nodular  type  (Heberden's 
nodes)  (Fig.  513) ;  whereas  in  younger  individuals  it  assumes 
a  more  crippling,  painful,  *  and  progressive  fusiform  type 
(Fig.   214).     In  the  larger  joints  the  subjective  symptoms 


Fig.  21.3. — Arthritis  Deformans  of  Hands,  showing  symmetry  of  lesions, 
ulnar  deviation  of  fingers,  and  nodnlar  thickening  at  interphalangeal 
joints. 

usually  precede  any  palpable  evidence  of  disease.  The  patient 
complains  of  stiffness,  crackings,  and  aching,  aggravated  by 
changes  in  the  weather  and  by  rest.  The  roughness  due  to 
fibrillation  of  the  articular  cartilages  may  be  appreciated  by 
coarse  friction  on  movement  of  the  joint.  It  may  be  many 
months  or  years  before  the  lipping  and  other  hypertrophic 
changes  in  the  ends  of  the  bones  are  recognisable,  and  before 
the  joint  assumes  the  deformed  features  which  have  given  the 
disease  its  name.  These  are  referred  to  under  the  individual 
joints. 

As  regards  the  pi-ogress  of  the  disease,  it  is  usually  observed 
that  in  patients  who  are  still  young  its  tendency  is  to  advance 
with  considerable  rapidity,  so  that  in  the  course  of  a  few 
months  it  may  cause  serious  crippling  of  several  joints.  In 
older  iiaticnts  its  progress  is  much  more  gradual.  The  disease 
is  quite  comimtiblc  with  long  life. 
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Treatment. — In  the  absence  of  definite  knowledge  of  the 
etiology  of  the  disease,  the  treatment  is  chiefly  directed  towards 
the  relief  of  symptoms.  On  no  account  should  the  afi'ected 
joints  be  kept  at  rest.  Passive  movements,  exercises  of  all 
kinds,  massage,  hot-air  baths,  and  douching  are  to  be  steadily 
persevered  with.  When  pain  is  a  prominent  feature  it  may 
be  relieved  either  by  douches  of  iodine  and 
hot  water  (tincture  of  iodine  1  oz.  to  the 
quart),  or  by  the  application  of  lint  satu- 
rated with  a  lotion  made  up  of  chloral 
hydrate,  gr.  v.,  glycerine  3j.,  water  oj., 
and  covered  with  oil-silk.  Operative  inter- 
ference by  arthrectomy,  arthrodesis,  or 
excision  is  only  indicated  in  large  joints 
when  the  disease  is  of  an  aggravated  type, 
when  it  is  monarticular,  and  when  the 
general  condition  of  the  patient  is  otherwise 
favourable. 

A  course  of  treatment  at  one  of  the 
reputed  spas — Aix,  Bath,  Buxton,  Gastein, 
Wiesbaden,  Wildbad — is  often  of  great 
service. 

The  patient  should  be  well  nourished, 
and  there  need  be  no  restriction  in  the 
diet  such  as  is  requii-ed  in  gouty  patients, 
so  long  as  the  digestion  is  not  impaired. 
Benefit  is  also  derived  from  the  aclminis- 
tration  of  cod-liver  oil  and  of  tonics,  such 
as  strychnine,  arsenic,  and  iron,  and  in  some 
cases  of  iodide  of  potassium. 

Hsemophylia,  Hsemarthrosis,  Bleeder's 
Joint. — This  is  a  rare  but  characteristic 
affection,  chiefly  met  with  in  the  knee-joint 
of  boys  and  young  adult  males  who  are  the 
subjects  of  the  hasmorrhagic  diathesis.  The 
first  haemorrhage  into  the  joint  originates  suddenly  after  some 
trivial  injury  or  without  apparent  cause.  The  appearances  re- 
semble those  of  a  moderate  hydrops  ;  there  is  little  or  no  pain,  and 
the  25atient  is  usually  anaemic.  The  temperature  is  often  elevated 
(101°,  102°  F.),  especially  if  at  the  same  time  there  are  ]ia?mor- 
rhages  into  the  cellular  tissue  of  the  limb  or  elsewhere  in  the 
body.  The  presence  of  ecchymoses  or  swellings  apart  from  the 
joint  afl"ected  are  of  great  assistance  in  diagnosis.  After  a  single 
htemorrhage  into  the  joint  the  blood  is  usually  reabsorbed. 


Fio.  214.  —  Arthritis 
Deformans  ati'ecting 
several  Joints,  in  a 
boy  aet.  10. 

(Dr.  Dickson's  case.) 
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After  repeated  hfemorrhages  the  joint  becomes  imiformly 
swollen  from  the  deposit  and  subsequent  organisation  of  fibrin 
on  the  synovial  membrane.  As  the  swelling  of  the  joint  is 
associated  with  wasting  of  muscles,  flexion,  and  stiffness,  the 
resemblance  to  white  swelling  is  very  close — so  much  so,  indeed, 
that  a  mistake  in  diagnosis  has  been  made  and  the  joint 
subjected  to  operation  with  disastrous  results.  The  treatment 
in  the  case  of  a  recent  hfemorrhage  consists  in  absolute  rest,  the 
application  of  cold,  and  of  elastic  compression.  After  an 
interval,  measures  should  be  adopted  to  promote  the  absorption 
of  blood  and  the  prevention  of  stiffness  and  flexion ;  these 
include  gentle  massage,  passive  movements,  and  extension  with 
the  weight  and  pulley.  Chloride  of  calcium  may  be  ad- 
ministered internally  with  the  object  of  preventing  a  recurrence 
of  the  haemorrhage. 

■JomT  Diseases  associated  with  Lesions  of  the  Nervous 
System:  Neuro -Arthropathies  ;  Spinal  Arthro- 
pathies ;  Charcot's  Disease. 

In  the  absence  of  any  proof  of  the  existence  of  special  trophic 
nerves  distributed  to  joints,  the  diseases  under  consideration  are 
to  be  regarded  as  related  to  a  disturbance  of  the  sensory  nerves 
which  pass  from  the  joints  to  the  spinal  cord,  whereby  they  are 
cut  off  from  the  reflex  vasomotor  influence  which  is  necessary 
for  their  proper  nutrition  and  for  their  capacity  of  recuperating 
from  the  effects  of  injury.  The  joints  present  a  diminished 
resistance  to  trauma  and  other  external  influences,  very  similar 
to  that  exhibited  by  the  skin  in  its  liability  to  pressure  sores, 
perforating  ulcer,  and  other  trophic  disturbances.  It  may  be  said, 
therefore,  that  while  the  nerve  lesion  prepares  the  way  for  the 
joint  disease,  its  onset  and  progress  are  largely  dependent  upon 
external  factors,  of  which  trauma  is  the  most  important. 

Lesions  of  the  Peripheral  Nerves. — In  the  hand,  and  more 
rarely  in  the  foot,  when  one  or  other  of  the  main  nerve  trunks 
has  been  divided  or  compressed,  the  joints  become  swollen  and 
painful,  and  may  afterwards  become  stift"  and  deformed.  Bony 
ankylosis  has  been  observed  in  exceptional  cases. 

.Joint  lesions  are  very  rare  in  affections  of  the  spinal  cord, 
such  as  myelitis,  progressive  muscular  atrophy,  infantile 
paralysis,  in.sular  sclerosis,  and  in  traumatic  lesions,  but  are 
not  uncommon  in  locomotor  ataxia  and  syringomyelia. 

The  occurrence  of  joint  lesions  in  locomotor  ataxia  (tabes 
dorsalis)  was  first   described   by  Charcot — hence  the  term 

VOL.  1—41 


642 


DISEASES  OF  JOINTS. 


"  Charcot's  disease."  Altliough  usually  developing  in  the 
ataxic  stage  one  or  more  years  after  the  initial  spinal  symptoms, 
they  may  appear  before  there  is  any  other  evidence  of  tabes. 
The  onset  is  frequently  determined  by  some  injury  to  the 
joint.  The  joints  of  the  lower  extremity  are  most  commonly 
affected,  and  the  disease  is  bilateral  in  a  considerable  proportion 
of  cases — both  knees  or  both  hips,  for  instance,  being  implicated. 

The  disease  may  assume  a  mild  form  in  which  the  joint  and 
its  vicinity  become  swollen,  either  spontaneously  or  after  some 


Pig.  215. — Bones  of  Knee-joint  in  advanced  stage  of  Charcot's  Disease. 
(Aiiatoniioal  Museum,  University  of  Edinburgh.) 

extra  exertion  or  slight  injury.  The  swelling  is  chiefly  due  to 
fluid  within  the  joint,  and  there  is  cracking  or  grating  on  move- 
ment. The  affection  may  disappear  under  rest,  may  persist  or 
relapse,  or  it  may  merge  gradually  into  the  more  severe  form. 

In  the  severe  form  the  onset  of  the  disease  is  often  extremely 
rapid,  so  that  within  a  few  days  the  entire  joint  is  disorganised. 
An  atrophic  and  a  hypertrophic  type  are  distinguished  according 
to  whether  the  wearing  away  and  disappearance  of  bone,  or  the 
exaggerated  formation  of  new  bone  is  the  more  prominent 
feature  (Fig.  215).  Sometimes,  and  especially  in  the  knee, 
the  clinical  features  are  those  of  an  enormous  hydrops  with 
fibrinous  and  other  loose  bodies  and  hypertrophied  fringes — 


CHARCOT'S  DISEASE. 


643 


like  an  exaggeration  of  tliat  met  with  in  arthritis  deformans, 
only  there  is  usually  great  oedema  of  the  peri-articular  tissues 
(Fig.  216).  The  joint  is  wobbly  or  Hail-like  from  the  stretching 
and  destruction  of  the  controlling  ligaments,  and  there  is  no 
sensation  in  it.  In  other  cases  the  wearing  down  and  total 
disappearance  of  the  ends  of  the  bones  is  the  prominent  feature, 
this  being  also  attended  with  flail-like  movements  and  with 
coarse  grating  of  the  opposed  surfaces.  Dislocation  is  chiefly 
observed  at  the  hip  (Fig.  229). 
It  is  rather  a  gross  displacement 
with  exaggerated  mobility  than 
an  ordinary  dislocation,  and  it 
is  usually  possible  to  move  the 
bones  freely  upon  one  another. 
An  occasional  and  very  striking 
featui'e  is  the  extensive  formation 
of  new  bone  in  the  capsular  liga- 
ment and  surrounding  muscles, 
resulting  in  the  presence  of  large 
masses  and  plates  which  may  add 
materially  to  the  already-existing 
deformity  of  the  joint.  In  cer- 
tain cases  the  enormous  swelling 
and  its  rapid  development  may 
suggest  the  growth  of  a  malig- 
nant tumour.  The  most  useful 
factors  in  diagnosis  are  the 
entire  absence  of  pain,  of  tender- 
ness, and  of  common  sensibility. 
The  freedom  with  which  a  tabetic 
patient  will  allow  his  disorgan- 
ised joint  to  be  handled  requires  to  be  seen  to  be  appreciated. 

In  syringomyelia  joint  affections  ("gliomatous  arthropathies") 
are  more  frequent  than  in  tabes,  and  they  usually  involve  the 
upper  extremities  in  correspondence  with  the  seat  of  the  spinal 
lesion,  which  chiefly  affects  the  lower  cervical  and  upper  dorsal 
segments  of  the  cord  (Fig.  219).  Except  that  the  joint  di.seasc 
is  rarely  symmetrica],  it  closely  resembles  the  arthropathy  of 
tabes.  The  completeness  of  the  analgesia  of  the  joint  structures 
and  of  the  overlying  soft  parts  is  well  illustrated  by  the  fact 
that  the  joint  has  been  paiidessly  excised  without  an  anaesthetic, 
and  that  in  one  case  the  patient  himself  was  in  the  habit  of 
evacuating  the  fluid  from  his  elbow  with  the  aid  of  a  pair  of 
scissors. 


Fio.  216, — CliaiTOt's  Disease  of  Left 
Knee.  Tlie  joint  is  distendeil  witli 
Huid. 
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Suppuration,  apart  from  superadded  infection  through  a 
breach  of  the  surface,  does  not  occur  in  any  of  the  forms  of 
spinal  arthropathy. 

Pathological  fracture  may  occur  as  a  complication  both  in 
tabes  and  in  syringomyelia. 

The  prognosis  is  uncertain,  as  the  disease  may  go  on  to 
complete  disorganisation  of  the  joint,  or  it  may  become  arrested, 
in  which  case  the  limb  may  retain  its  functions  to  a  greater 
or  less  extent. 

Treatment  is  usually  directed  towards  retarding  or  arresting 
the  progress  of  the  disease  by  supporting  and  protecting  the 
joint  by  means  of  bandages,  splints,  and  special  apparatus.  In 
the  lower  extremity  the  use  of  crutches  may  assist  in  taking  the 
strain  off  the  alfected  limb.  When  there  is  much  distension  of 
the  joint  considerable  relief  may  follow  evacuation  of  the  fluid. 
The  best  possible  result  being  rigid  ankylosis  in  a  good  position, 
it  may  be  advisable  to  bring  this  about  artificially  by  arthrodesis 
or  excision,  where  only  one  joint  is  affected,  and  where  the  cord 
lesion  is  such  as  will  permit  of  the  patient  moving  about. 
Although  the  victims  of  tabes  are  unfavourable  subjects  for 
operative  interference  on  account  of  their  liability  to  intercurrent 
complications,  the  wounds  heal  remarkably  well.  When  the 
limb  is  quite  useless,  and  there  is  danger  from  superadded 
pyogenic  infection,  amputation  may  be  necessary. 

In  cerebral  lesions  attended  vdth  hemiplegia,  joint  affections, 
characterised  by  evanescent  pain,  redness,  and  swelling,  are 
occasionally  met  with  in  the  paralysed  Kmbs.  The  secondary 
changes  in  joints  which  are  the  seat  of  paralytic  contracture  are 
considered  elsewhere. 

An  intermittent  neuropathic  hydrops  has  been  observed — 
especially  in  the  knee — in  cases  of  epilepsy,  hysteria,  and 
general  paralysis  of  the  insane,  but  it  is  of  little  clinical  im- 
portance. 

Hysterical  oh  Mimetic  Joint  Affections. 

Under  this  heading  Sir  Benjamin  Brodie  in  1822  described 
an  affection,  characterised  by  the  prominence  of  subjective 
symptoms,  and  the  absence  of  any  pathological  changes  in  the 
joint.  Although  chiefly  met  with  in  young  women  with  an  im- 
pressionable nervous  system,  and  especially  among  those  in 
good  social  circumstances,  it  occurs  occasionally  in  men.  The 
onset  may  be  referred  to  injury  or  exposure  to  cold,  or  it  may 
be  associated  with  some  disturbance  of  the  emotions  or  of  the 
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generative  organs,  or  may  result  from  an  involuntary  imitation 
of  the  symptoms  of  organic  joint  disease  presented  by  another 
patient. 

It  is  characteristic  that  the  features  develop  abruptly  without 
sufficient  cause,  that  they  are  exaggerated  and  wanting  in 
harmony  with  one  another,  and  that  they  do  not  correspond 
with  the  typical  features  of  any  of  the  known  forms  of  organic 
disease.  In  some  cases  the  only  complaint  is  of  severe  neuralgic 
pains ;  more  often  these  are  associated  with  excessive  tender- 
ness, and  with  impairment  of  the  functions  of  the  joint.  On 
examination  the  joint  presents  a  normal  appearance,  but  the  skin 
over  it  is  remarkably  sensitive.  A  light  touch  is  more  likely  to 
excite  pain  than  deep  and  firm  pressure.  Stiffness  is  a  variable 
feature — in  some  cases  amounting  to  absolute  rigidity,  so  that 
no  ordinary  force  will  elicit  movement.  It  is  characteristic  of 
this,  as  of  other  neuroses,  that  the  symptoms  come  and  go 
without  apparent  cause.  When  the  patient's  attention  is 
diverted,  the  pain  and  stifi'ness  may  disappear.  There  is  never 
any  actual  swelling  of  the  joint,  although  there  may  be  an 
appearance  of  this  from  wasting  of  the  muscles  above  and  below. 
If  the  joint  is  kept  rigid  for  long  periods,  secondary  contracture 
may  occur — in  the  knee  with  flexion,  in  the  hip  with  flexion 
and  adduction.  Attempts  at  movement  may  then  cause  cracking. 
Months  or  even  years  may  elajjse  without  any  further  develop- 
ments taking  place. 

The  diagnosis  is  often  a  matter  of  considerable  difficulty,  and 
the  condition  must  not  be  mistaken  for  such  organic  lesions  as  a 
tuberculous  or  pyogenic  focus  in  the  bone  close  to  a  joint,  which 
may  cause  vague  neuralgic  pains  for  long  periods  before 
rupturing  into  the  articulation.  Examination  of  the  joint 
under  chloroform  or  the  use  of  the  Rontgen  rays  may  assist  in 
difficult  cases,  but  it  is  on  record  that  an  experienced  surgeon 
has  been  obliged  to  perform  an  exploratory  operation  in  order  to 
make  a  definite  diagnosis.  The  greatest  difficulty  is  met  with 
in  the  knee  and  hip,  where  the  condition  may  closely  simulate 
tuberculous  disease. 

The  local  treatment  consists  chiefly  in  improving  the  nutrition 
of  the  aflected  limb  by  means  of  massage,  baths,  and  electricity. 
Splints  are  to  be  avoided.  In  refractory  cases  considerable 
benefit  may  follow  the  application  of  Corrigan's  button  or  the 
actual  cautery.  The  general  condition  of  the  i)atient  must  be 
treated  on  the  same  lines  as  in  other  neuroses.  The  Weir- 
Mitchell  treatment  may  [)rove  of  great  service.  It  consists  in 
secluding  the  patient  from  her  friends  and  relatives,  placing  her 
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in  charge  of  a  nurse,  and  paying  special  attention  to  feeding. 
Complete  recovery  is  the  rule. 

Tumours  and  Cysts. 

Innocent  tumours  of  the  synovial  membrane  are  rarely  re- 
cognised as  distinct  from  the  overgrowths  which  occur  in  chronic 
forms  of  joint  disease,  such  as  arthritis  deformans. 

Sarcoma  of  the  synovial  membrane  has  been  met  with  chiefly 
in  the  knee,  and  has  nearly  always  been  mistaken  for  synovial 
tuberculosis.  Cases  are  recorded  in  which  a  localised  sarcoma 
of  the  synovial  membrane  has  given  rise  to  the  symptoms  of 
loose  body.  The  treatment  consists  in  free  removal  of  the 
infected  tissues. 

Cysts  of  joints  constitute  an  ill-defined  group  which  includes 
ganglia  formed  in  relation  to  the  caj^sular  ligament.  Cystic 
distension  of  burste  which  communicate  with  the  joint  is  most 
often  met  with  in  relation  to  the  knee  in  cases  of  long-standing 
hydrops.  It  has  been  maintained  that  similar  cystic  swellings 
may  result  from  the  hernial  protrusion  of  the  synovial  membrane 
between  the  stretched  fibres  of  the  capsular  ligament,  and  the 
name  "Baker's  cysts"  has  been  applied  to  these,  after  Morrant 
Baker,  who  first  described  them. 

In  the  majority  of  cases  cysts  in  relation  to  joints  give  rise  to 
little  inconvenience  and  may  be  left  alone.  If  interfered  with 
at  all  they  should  be  excised. 

Loose  Bodies. 

While  there  is  probably  no  more  controversial  subject  in 
surgical  pathology  than  the  origin  and  nature  of  loose  bodies  in 
joints,  their  clinical  aspects  and  treatment  are  clear  and  straight- 
forward. It  is  convenient  to  group  them  anatomically  into  two 
classes  :  those  composed  of  fibrin,  and  those  composed  of  organ- 
ised connective  tissue. 

Fibrinous  Loose  Bodies  (corpora  oryzoidea). — These  are 
homogeneous  or  concentrically  laminated  masses  of  fibrin,  some- 
times resembling  rice  grains,  melon  seeds,  or  adhesive  wafers, 
sometimes  quite  irregular  in  shajje.  Usually  they  are  present  in 
large  numbers,  but  sometimes  they  are  solitary  and  may  then 
attain  considerable  dimensions.  They  are  not  peculiar  to  joints, 
for  they  are  met  with  in  tendon  sheaths  and  bursas,  and  their 
origin  from  synovial  membi-ane  maj'  be  accepted  as  proved. 
They  occur  in  tuberculosis,  arthritis  deformans,  or  Charcot's 
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disease,  and  their  presence  is  almost  invariably  associated  with 
an  etinsion  of  fluid  into  the  joint.  While  they  may  result  from 
the  coagulation  of  fibrin-forming  elements  in  the  exudation,  their 
occurrence  in  tuberculous  hydrops  would  appear  to  be  the  result 
of  coagulation  necrosis  or  fibrinous  degeneration  of  the  surface 
layer  of  the  diseased  synovial  membrane.  However  formed, 
theii-  shape  is  the  result  of  mechanical  influences,  and  especially 
of  the  movements  of  the  joint. 

Clinically,  loose  bodies  comjjosed  of  fibrin  constitute  an  un- 
important addition  to  the  features  of  the  disease  with  which  they 
are  associated.  They  never  give  rise  to  the  classical  symptoms 
associated  with  the  impaction  of  a  loose  body  between  the 
articular  ends  of  the  bones.  Their  presence  may  be  recognised, 
especially  in  the  knee,  by  the  crepitating  sensation  imparted  to 
the  fingers  when  the  bodies  are 
moved  to  and  fro  in  the  fluid.  The 
treatment  is  directed  towards  the 
disease  underlying  the  hydrops.  If 
it  is  desired,  however,  to  empty  the 
joint,  a  large  trocar  and  cannula  must 
be  employed,  otherwise  the  cannula 
is  liable  to  become  blocked  with  the 
bodies.  Should  this  occur  the  con- 
tents of  the  joint  should  be  evacu- 
ated by  means  of  a  suitable  incision. 

Bodies  composed  of  organised 
connective  tissue — fatty,  fibrous, 
cartilaginous,  bony,  or  combinations  of  these — are  met  with 
either  in  association  with  some  general  disease  of  the  joint  or  in 
joints  which  are  otherwise  healthy. 

Loose  bodies  composed  of  connective  tissue  or  of  its  derivatives 
are  comparatively  common  in  arthritis  deformans ;  they  are  also 
met  with  in  certain  rare  forms  of  synovial  tuberculosis  and  in 
Charcot's  disease.  They  result  almost  exclusively  from  hyper- 
trophic changes  in  the  synovial  fringes.  They  may  consist  of 
fat — for  example,  the  arborescent  lipoma ;  more  commonly  the 
connective-tissue  cells  of  the  fringes  form  fibrous  tissue,  cartilage, 
and  bone  in  varying  })roportions  and  combinations,  after  the 
manner  commonly  observed  in  innocent  new  growths  (Fig.  218). 
Like  other  hypertrophies  on  a  free  surface  they  tend  to  become 
[)oiypoidal  and  pedunculated,  and  exhibit  a  limited  range  of  move- 
ment. The  pedicle  or  stalk  may,  however,  give  way  and  the 
body  become  free.  In  this  condition  it  may  wander  about  the 
joint,  or  lie  snugly  in  one  of  its  recesses  until  disturbed  by  some 


Fig.  217. — Melnu-seed  Bodies 
from  Tuberculous  Kuee-joiut. 
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exaggerated  movement  or  twist.  In  the  free  state  it  is  alleged 
to  be  capable  of  continued  growth,  deriving  the  necessary 
nutriment  from  the  surrounding  fluid. 

The  size  and  number  of  the  bodies  vary  indefinitely.  Single 
specimens  have  been  know^n  to  attain  the  size  of  the  patella. 
The  smaller  varieties  may  number  considerably  over  a  hundred. 
A  rarer  type  of  loose  body  is  met  with  in-  arthritis  deformans, 
when  a  portion  of  the  lipping  of  one  of  the  articular  margins  is 
detached  by  injury.  It  may  also  be  mentioned  that  in  Charcot's 
disease  large  loose  bodies  composed  of  bone  may  be  formed  in 
relation  to  the  capsular  and  other  ligaments,  and  can  be  made  to 
grate  upon  one  another. 

The  clinical  features  in  this  group^  of 
organised  loose  bodies  are  mainly  those  of 
the  disease  .which  has  given  rise  to  them, 
and  it  is  exceptional  to  meet'  with  definite 
symptoms-  from  impaction  of  the  body 
between  the  articular  surfaces.  Treatment 
is  to  be  directed  towards  the  primary  disease 
in  the  joint,  as  well  as  to  the  removal  of 
the  loose  bodies. 

Loose  Bodies  in  Joints  ivhich  are  other- 
wise Healthy.  —  These  constitute  the 
majority  of  cases  causing  the  classical 
symjitoms  of  loose  body  and  calling  for 
operative  treatment.  They  are  met  with 
chiefly  in  the  knee  and  elbow  of  healthy 
males  under  the  age  of  thirty.  The 
complaint  may  be  of  vague  pains  in  the 
joint  which  are  usually  ascribed  to  rheumatism,  of  occasional 
cracking  on  movement,  or  of  impairment  of  function,  and  usually 
an  inability  to  extend  or  flex  the  joint  completely.  In  many 
cases  a  clear  account  is  obtained  of  the  characteristic  symjitoms 
which  arise  when  the  body  is  impacted  between  the  articular  or 
other  closely  applied  surfaces  of  the  joint.  These  are  the  suddeii 
onset  of  intense  sickening  pain,  with  loss  of  power  in  the  limb 
and  locking  of  the  joint,  followed  by  effusion  and  other  accom- 
paniments of  a  severe  sprain.  On  some  movement  of  the  joint 
the  body  may  be  disengaged,  the  locking  disappears,  and  recovery 
takes  place  as  after  an  ordinary  sprain  or  twist.  Similar  attacks 
may  recur  at  irregular  intervals  during  a  period  of  many  years. 
On  examining  the  joint  it  is  usually  found  to  contain  fluid,  and 
there  may  be  points  of  special  tenderness  corresponding  to 
the  ligaments  which  have  been  sprained.    The  patient  himself 


Pig.  218. — Loose  Bodies 
from  Kuee-joint. 

(Anatomical  Museum, 
University  of  Edinburgh.) 
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or  tlie  surgeon  may  succeed  iu  palpating  the  "loose  body  and  in 
making  it  roll  beneath  the  fingers,  especially  if  it  be  lodged  in 
the  supra-patellar  pouch  in  the  knee,  or  on  one  or  other  side  of 
the  olecranon  in  the  elbow.  In  most  instances  the  patient  has 
cirefuUy  observed  his  own  symptoms,  and  is.  aware  not  only  of 
the  existence  of  the  loose  body,  but  of  its  situation  when  attached, 
or  of  its  erratic  appeara-uce  at  different  parts  of  the  joint  wh«n  free. 
When  the  body  contains  bone  it  may  be  visible  in  a  skiagram. 
WTiile  in  some  cases  the  patient  attributes  his  symptoms  to  an 
injury,  exactly  similar  phenomena  may  occur  apart  altogether 
from  traumatic  influences.  The  treatment  consists  in  opening 
the  joint  and  removing  the  loose  body. 

The  characters  of  these  loose  bodies  are  remarkably  constant. 
They  are  usually  solitary,  about  the  size  of  - a  bean  or  almond, 
concavo-convex  in  shape,  the  convex  aspect  being  smooth  like 
an  articular  surface,  the  concave  aspect  more  often  imeven  and 
nodulated.  Such  bodies  when  still  attached  may  be  lodged  in 
a  kind  of  compartment  or  excavation  in  one  of  the  articular 
surfaces,  usually  one  oi'  other  condyle  of  the  f&mur,  from  which 
they  may  be  readily  shelled  out  by  means  of  an  elevator.  They 
usually  present  on  section  a  nucleus  or  core  of  spongy  bone  or 
of  calcified  cartilage. 

As  to  the  origin  of  these  loose  bodies,  some  maintain  that 
they  result  entirely  from  the  detachment  by  injury  of  a  portion 
of  the  articular  surface,  while  others  regard  them  as  overgrowths 
derived  from  the  synovial  membrane.  Konig  regards  them  as 
portions  of  the  articular  surfaces  which  have  been  detached  by  a 
morbid  process  which  he  calls  "  osteochondritis  dissecans." 

In  a  certain  number  of  cases  the  appearance  and  structure  of 
loose  bodies  would  justify  the  inference  that  they  are  of  the 
nature  of  tumour  growths.  This  is  notably  the  case  in  the  knee- 
joint,  in  which  cartilaginous  or  chondro-sarconiatous  bodies  may 
be  met  with  similar  to  the  corresponding  tumours  growing  from 
bones. 

Dhplacement  of  the  semihmai-  carti.la<jcs  in  the  knee  is  referred 
to  with  injuries  of  that  joint. 
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DISEASES  OF  INDIVIDUAL  JOINTS. 

The  Shoulder-Joint. 

Disease  is  rare  in  the  shoulder  iu  comparison  with  other  joints, 
and  as  a  rule  is  met  with  in  adults.  In  young  subjects  infective 
processes  implicating  the  joint  result  chieHy  from  extension  of 
disease  from  the  upper  epiphysial  junction  of  the  humerus, 
w^hich  is  partly  included  within  the  limits  of  the  synovial  cavity. 
The  synovial  membrane,  in  addition  to  lining  the  capsular 
ligament,  is  frequently  prolonged  down  the  bicipital  groove 
around  the  long  tendon  of  the  biceps,  and  pus  or  other  fluid 
may  escape  from  the  joint  by  means  of  this  diver ticiUum  and 
gravitate  down  the  upper  arm.  There  is  frequently  a  communi- 
cation between  the  joint  and  the  sub-deltoid  bursa.  There  is 
no  characteristic  attitude  in  disease  of  the  shoulder-joint,  but 
the  upper  arm  is  usually  held  close  to  the  side  and  rotated 
slightly  inwards,  while  the  elbow  is  carried  a  little  backwards. 
Fixation  of  the  shoulder-joint  is  largely  compensated  for  by  the 
free  movement  of  the  scapula  on  the  thorax,  and  even  wheii 
ankylosis  occurs  it  is  not  so  disabling  as  in  other  joints.  In 
testing  for  rigidity  the  scapula  should  be  fixed  wnth  one  hand, 
while  passive  movements  of  the  arm  are  carried  out  w^tli  the 
other.  Swelling  is  rarely  a  prominent  feature,  except  when 
there  is  a  considerable  quantity  of  fluid  bulging  the  deltoid,  or 
when  there  is  an  abscess  outside  the  joint.  j\Iore  commonly 
the  deltoid  is  atrophied,  allowing  the  acromion,  coracoid,  and 
great  tuberosity  of  the  humerus  to  stand  out  prominently 
beneatli  the  skin. 

Tuberculous  Disease. — This  is  chiefly  met  with  in  young 
adults,  although  it  may  occur  at  any  age.  It  is  more  common 
in  the  right  shoulder.  The  prominent  features  are  pain, 
wasting  of  muscles,  and  rigidity.    The  pain  may  be  severe, 
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shooting  down  the  arm  and  interfering  with  sleep,  and  it  may 
be  associated  with  tenderness  on  pressure  over  the  upper 
end  of  the  humerus.  The  wasting  chiefly  involves  the  deltoid 
and  scapular  muscles.  In  cases  with  advanced  carious 
destruction  of  the  articular  surfaces  there  may  be  starting 
[lains  and  the  upper  arm  may  be  shortened.  A  cold  abscess 
may  form  in  the  bursa  underneath  the  deltoid,  and  the  pus  may 
liurrow  and  appear  at  the  anterior  or  posterior  boundary  of  the 
axilla  or  in  the  axilla  itself.  Pus  formed  in  the  joint  may 
gravitate  along  the  bicipital  groove.  The  axillary  glands  may 
become  infected. 

The  lesion  underlying  tuberculous  disease  of  the  shoulder 
is  either  a  large  caseating  focus  in  one  of  the  bones  — 
more  often  in  the  upper  end  of  the  humerus — or  it  is  of  the 
nature  of  caries  sicca.  The  greater  part  of  the  head  may 
disappear,  and  the  end  of  the  shaft  be  drawn  upwards  against 
the  socket.  In  exceptional  cases,  portions  of  the  glenoid  or 
humerus  may  be  found  separated  as  sequestra,  or  the  disease 
may  involve  parts  outside  the  joint,  such  as  the  acromion  or 
coracoid  process.  Tuberculous  hydrops  with  melon-seed  bodies 
is  very  rare.  Destruction  of  the  tissues  at  the  ossifying  junction 
in  young  subjects  may  result  in  considerable  .shortening  of  the 
upper  arm. 

The  diagnosis  is  to  be  made  from  (1)  arthritis  deformans, 
in  which  the  movements  are  less  restricted,  and  are  attended 
with  grating  and  crackling ;  (2)  paralysis  involving  the  deltoid 
and  scapular  muscles  —  by  the  absence  of  pain,  and  the 
free,  or  even  flail-like,  character  of  the  movements ;  and  (.3) 
disease  in  the  sub-deltoid  bursa — by  the  absence  of  rigidity  and 
other  evidence  of  implication  of  the  articular  surfaces.  (4)  The 
diagnosis  from  sarcoma  of  the  upper  end  of  the  humerus  may 
call  for  the  use  of  the  X-rays  or  of  an  exploratory  incision. 

While  the  prognosis  is  favourable  on  the  whole,  .spontaneous 
recovery  is  usually  attended  -with  fibrous  ankylosis  and 
incapacity  to  raise  the  arm  above  the  level  of  the  shoulder. 
The  disea.se  is  often  very  persistent,  and  may  last  for  several 
years. 

TreMtment. — In  the  early  stages  rest  is  indicated.  The  limb 
.should  be  inimobili.sed  in  a  Thomas'  splint  or  plaster  of  Paris, 
in  the  position  of  abduction  with  the  forearm  and  hand  directed 
forwards,  so  as  to  retain  the  most  useful  range  of  movement  in 
the  event  of  stifl'ness  occurring.  Severe  pain  may  be  relieved 
by  blistering  or  by  the  application  of  the  cautery.  To  inject 
iodoform  emulsion  the  needle  is  introduced  either  immediately 
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outside  the  coracoid,  or  just  below  the  junction  of  the  acromion 
and  spine  of  the  scapula.  Cold  abscess  is  treated  on  the  usual 
lines.  Operation  should  not  be  delayed  in  cases  which  do  not 
yield  to  conservative  measures.  Excision  of  the  joint  is  a  very 
satisfactory  operation,  and  although  ankylosis  usually  occurs,  the 
arm  is  a  useful  one. 

Pyogenic  Diseases. — The  shoulder-joint  may  be  infected  by 

extension  of  suppurative 
periostitis  and  osteomyelitis 
from  the  upper  end  of  the 
humerus,  or  from  suppura- 
tion in  the  axilla,  or  tbrough 
the  blood-stream  in  j^ysemia. 
typhoid,  or  gonorrhoea, 
When  it  is  necessary  to  drain 
the  joint  the  incision  should 
be  placed  anteriorly  in  the 
line  of  the  bicipital  groove, 
and  a  counter-02)ening  made 
on  the  posterior  aspect  by 
cutting  on  the  point  of  a 
dressing  forceps  introduced 
through  the  anterior  in- 
cision. 

Arthritis  Deformans. — 
The  shoulder  is  seldom  the 
only  joint  affected,  except 
when   the   arthritis   is  a 
sequel  to  injury.    The  com- 
mon type  of  lesion  is  a  dry 
arthritis   with  fibrillation 
and  subsequent  eburnation 
of   the  articular  surfaces. 
The  long   tendon  of  the 
biceps  is  usually  destroyed, 
drawn  upwards,  and,  after 
on  the  under  surface  of 
the  acromion.    The  prominent  clinical  features  are  pain,  stiff- 
ness, and  crackling  on  movement. 

Neuro-arthropathies  of  the  shoulder  are  chiefly  met  with  in 
cases  of  syringomyelia.  The  clinical  features  may  be  a  large 
and  painless  swelling  with  fluctuation  in  the  region  of  the 
shoulder,  or  marked  and  i-apid  Avasting  of  the  deltoid  and 
scapular  muscles  with  flail-like  movements  of  the  joint,  associ- 


FiG.  219. — Arthropathy  of  Shoulder  in 
Syringomyelia.  The  upper  end  of  the 
humerus  had  disappeared  and  the  move- 
ments were  flail -like. 

and  the  head  of  the  bone  may  be 
wearing  through  the  capsule,  rubs 
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ated  with  disappearance  of  the  upper  end  of  the  humerus 
(Fig.  219). 

The  Elbow-Joint. 

In  disease  of  the  elbow  the  usual'  attitude  is  that  of  flexion 
with  23ronation  of  the  hand.  Swelling  of  the  joint,  whether 
from  effusion  of  fluid  or  from  thickening  of  the  synovial 
membrane,  is  chiefly  perceived  on  the  posterior  aspect,  above 
and  on  either  side  of  the  olecranon,  because  the  synovial  sac  is 
here  nearest  the  sur- 
face. In  relation  to 
disease  of  the  elbow- 
joint,  the  free  com- 
munication between 
the  elbow  and  the 
superior  radio  -  ulnar 
joint  should  be  borne 
in  mind. 

Tuberculous  dis- 
ease is  the  most  com- 
mon and  important 
(Fig.  220).  While  it 
usually  occurs  under 
twenty,  it  may  be  met 
with  at  any  age,  and 
even  in  old  people. 
When  the  di.sease  is 
confined  to  the  syn- 
ovial membrane  its 
on.set  is  very  insidious. 
There  is  little  or  no 
pain,  and  no  interfer- 
ence with  any  move- 
ment except  complete  extension.  The  only  evidence  of  disease  is 
the  development  of  a  while  swelling  on  cither  side  of  and  above  the 
olecranon,  obscuring  the  bony  landmarks.  The  further  progress 
is  attended  with  wasting  of  the  triceps,  symptoms  of  involvement 
of  the  articular  surfaces,  and  with  abscess  formation.  The 
occurrence  of  articular  caries  without  swelling  of  the  synovial 
membrane  is  exceptional,  and  is  associated  with  a  good  deal  of 
pain  and  considerable  restriction  of  movement.  Rigidity  from 
muscular  contraction  occurs  late,  and  is  rarely  complete. 
Tuberculous  foci  in  the  bones  are  chiefly  met  with  in  the  upper 
end  of  the  ulna  and  the  lower  end  of  the  humerus ;  they  may 


Fio.  220. — Difl'use  Tuberculous  Thickeuiug  of 
Synovial  Membrane  of  Elbow  (White  Swelling). 
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be  recognised  by  swelling  and  pain  on  jn-essure  over  the  bone. 
The  grosser  osseous  lesions  may  cause  enlargement  of  the  bone, 
and  are  readily  demonstrated  by  skiagraphy.  Abscess  formation 
most  commonly  occurs  beneath  the  triceps,  and  the  abscess 
points  at  one  or  other  margin  of  that  muscle.  A  subcutaneous 
abscess  may  form  over  the  upper  end  of  the  ulna  or  over  the 
radio -humeral  joint.  Tuberculous  hydrops  with  melon -seed 
bodies  is  rare. 

Treatment.  —  Conservative  measui'es  are  indicated  in  cases 
where  there  is  any  prospect  of  securing  a  moval^le  joint.  The 
limb  is  placed  in  a  Thomas',  Croft's,  or  poroplastic  splint,  flexed 
to  rather  less  than  a  right  angle  and  with  the  hand  semi- 
pronated.  If  it  is  decided  to  inject  iodoform  emulsion,  the 
needle  of  the  syringe  is  most  easily  introduced  between  the 
external  condyle  and  the  head  of  the  radius.  Cold  abscess  is 
treated  on  the  usual  lines.  A  localised  focus  of  disease  in  one 
or  other  of  the  bones  may  be  eradicated  without  opening  into  the 
synovial  cavity. 

If  the  articular  surfaces  are  so  involved  that  recovery  is  likely 
to  be  attended  with  ankylosis,  the  disease  should  be  removed  by 
arthrectomy  or  excision  without  unnecessary  delay.  Cure  of  the 
disease  with  a  useful  and  movable  limb  may  then  be  reasonably 
anticipated  within  two  or  three  months.  It  may  hajjpeu, 
however,  that  the  patient's  occupation  is  such  that  a  strong,  stiff 
joint  is  preferable  to  a  weaker  movable  one. 

Arthiitis  deformans  occurs  as  a  hydrops  with  hypertrophy  of 
the  synovial  fringes  and  loose  bodies,  or  as  a  dry  arthritis  with 
eburnation  and  lipping  of  the  articular  margins  (Fig.  210). 

Neuro-arthroj)athies  are  chiefly  met  ^\ith  in  syringomyelia, 
and  are  attended  with  striking  alterations  in  the  shape  of  the 
bones  and  with  abnormal  mobility. 

Pyogenic  diseases  result  from  staphylococcal  osteomyelitis — 
chiefly  of  the  humerus  or  ulna — and  from  gonorrhoea. 

The  remaining  diseases  at  the  elbow  include  sj'philitic  disease 
in  young  children,  bleeder's  joint,  hysterical  affections,  and  loose 
bodies,  and  do  not  call  for  special  description. 

The  Wrist-Joint. 

The  close  proximity  of  the  flexor  sheaths  to  the  carpal 
articulations  enables  infective  processes  to  spread  readily  from 
one  to  the  other.  The  arrangement  of  the  sjmovial  membrane 
also  favours  the  extension  of  disease  throughout  the  numerous 
articulations  in  the  region  of  the  wrist. 
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Tuberculous  disease  is  chiefly  met  with  in  young  adults,  but 
may  occur  at  any  age.  It  usually  originates  in  the  synovial 
membrane,  but  foci  are  frequently  present  in  the  carpal  bones, 
and  less  conmionly  in  the  lower  ends  of  the  radius  and  ulna,  and 
in  the  bases  of  the  metacarpals.  The  clinical  features  are  almost 
invariably  those  of  white  swelling  which  is  most  marked  on  the 
back  of  the  wrist,  where  it  obscures  the  outlines  of  the  bones  and 
of  the  extensor  tendons.  Wasting  of  the  thenar  and  hypothenar 
eminences  and  filling  up  of  the  hollows  above  and  below  the 
anterior  annular  ligament  render  the  appearance  on  the  palmar 
aspect  very  characteristic. 

The  attitude  is  one  of  slight  flexion  with  drooping  of  the 
hand  and  fingers.  The  fingers  become  stifle  as  a  result  of  ad- 
hesions in  the  tendon  sheaths,  and  the  power  of  ojjposing  the 
thumb  and  fingers  may  be  lost.  Pain  is  usually  absent  until 
the  articular  surfaces  become  carious,  and  it  is  then  aggravated 
by  movement.  Softening  of  the  ligaments  may  result  in  lateral 
mobility  and  sometimes  in  partial  dislocation.  Abscess  formation 
is  a  troublesome  complication,  as  it  may  result  in  the  formation 
of  sinuses,  and  in  infection  of  the  tendon  sheaths,  especially  of 
those  in  the  palm. 

The  exact  localisation  of  disease  in  individual  bones  or  joints 
may  be  determined  by  the  positions  of  pain  elicited  on  pressure 
or  movement,  by  the  use  of  the  X-rays  and  by  the  situation  of 
sinuses. 

Treatment. — Conservative  measures  may  be  persevered  with 
over  a  longer  period  than  in  most  other  joints.  The  forearm, 
wrist,  and  metacarpus  are  imrnoVnlised  in  the  attitude  of  slight 
dorsal  flexion,  by  means  of  a  i)oroplastic  or  metal  splint,  while 
the  fingers  and  thumb  are  left  free  to  allow  of  passive  movements. 
To  inject  iodoform  emulsion  the  needle  is  inserted  immediately 
below  the  radial  or  the  ulnar  styloid  process.  Sometimes  the 
carpal  bones  are  so  soft  that  the  needle  may  be  made  to  penetrate 
them  in  diflerent  directions.  Abscess  is  treated  on  the  usual 
lines.  Excision  of  the  diseasetl  bones  and  synovial  membrane 
is  a  .satisfactory  operation,  and  usually  yields  a  movable  joint 
at  the  wrist.  It  is  indicated  in  cases  which  resist  conservative 
measures  and  where  the  general  health  calls  for  early  removal  of 
the  disease. 

Other  diseases  of  the  wrist  are  compai-atively  rare.  They 
include  pyogenic  affections  such  as  those  resulting  from  septic 
conditions  in  the  pabn  of  the  hand,  different  types  of  gonorrhoial, 
rheumatic,  and  gouty  affections,  and  arthritis  deformans. 
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The  Hip-Joint.  S 

Owing  to  the  depth  of  this  joint  from  the  surface  it  is  not 
possible  to  detect  the  presence  of  effusion  or  of  synovial  thickening 
as  readily  as  we  can  in  other  joints,  hence  in  the  recognition  of 
hip  disease  we  have  to  rely  very  largely  upon  indirect  evidence, 
such  as  a  limp  in  walking,  an  alteration  in  the  attitude  of  the 
limb,  or  restriction  of  the  normal  movements  of  the  joint.  In 
examining  a  case  of  suspected  hip  disease  it  is  necessary  to 
compare  the  lengths  of  the  two  limbs,  to  ascertain  the  position  of 
the  great  trochanter  in  relation  to  Nelaton's  line,  to  recognise  the 
attitude  of  the  limbs  in  relation  to  the  pelvis,  and  to  note  whether 
or  not  the  pelvis  is  tilted. 

It  should  be  borne  in  mind  that  the  whole  of  the  anterior 
and  fully  one-half  of  the  posterior  aspect  of  the  neck  of  the  femur 
is  covered  by  synovial  membrane,  so  that  not  only  lesions  of  the 
epiphysis  and  epiphysial  junction,  but  also  those  in  the  neck 
of  the  bone,  are  capable  of  direct  extension  to  the  synovial 
membrane  and  to  the  cavity  of  the  joint.  Infective  material 
may  escape  from  the  joint  into  the  surrounding  tissues  through 
any  weak  point  in  the  capsule,  particularly  through  the  bursa 
which  intervenes  between  the  capsule  and  the  ilio-psoas,  and 
which  communicates  with  the  joint  in  one  out  of  every  ten 
subjects. 

Tuberculous  Disease. — Tuberculous  disease  of  the  hip,  morbus 
coxee,  or  "hip-joint  disease,"  is  especially  common  in  the  poorer 
classes.  It  is  a  frequent  cause  of  prolonged  invalidism  and 
of  permanent  deformity,  and  is  attended  ^\ith  a  considerable 
mortality.  It  is  essentially  a  disease  of  early  life,  rarely 
commencing  after  puberty,  and  almost  never  after  maturity. 

Pathological  Anatomy. — Bone  lesions  bulk  more  largely  in  hip 
disease  than  is  the  case  in  other  joints — five  cases  originating  in 
bone  to  one  in  synovial  membrane.  The  acetabulum  and  upper 
end  of  the  femur  are  affected  with  about  equal  frequency.  Disease  i 
originating  in  the  spongy  bone  in  the  floor  of  the  acetabulum  ' 
may  spread  into  the  pelvis,  and  there  give  rise  to  a  swelling 
which  may  be  felt  per  rectum. 

In  addition  to  primary  tuberculous  lesions,  secondary  changes 
result  from  pressure  of  the  inflamed  and  softened  bones  against 
one  another,  subsequent  to  the  destruction  of  their  articular 
cartilages.  The  head  of  the  femur  undergoes  absorption 
from  above  downwards,  becoming  flattened  and  truncated,  or 
disappearing  altogether.  In  the  acetabulum  the  absorption 
takes  place  in  an  upward  and  backward  direction,  whereby  the 
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socket  becomes  enlarged  and  elongated  towards  the  dorsum  ilii. 
To  this  progressive  enlargement  of  the  socket  Volkmann  gave 
the  suggestive  name  of  "  wandering  acetabulum."  These 
secondary  changes  are  of  clinical  importance,  the  resulting  dis- 
placement of  the  femur  being  one  of  the  most  important  causes 
of  real  shortening  of  the  limb  in  advanced  cases  of  hip  disease, 
especially  when  untreated. 

Clinical  Features. — For 
convenience  of  description 
it  is  customary  to  divide 
these  into  three  stages, 
which,  however,  merge  into 
one  another.  There  is  usu- 
ally a  well-marked  stage  of 
onset  characterised  by  a 
limp,  pain,  and  restriction 
of  the  movements  of  the 
joint ;  a  second  stage,  in 
which  the  limb  is  abducted 
and  apparently  lengthened  ; 
and  a  third  stage,  with  ad- 
duction and  apparent  or 
actual  shortening.  The  first 
of  these  stages  may  be  ab.sent, 
or  may  escape  observation  ; 
the  second  is  very  typical  of 
hip  disease,  but  may  also  be 
absent  in  cases  of  an  acute 
type  in  which  the  attitude 
from  the  outset  is  one  of 
adduction.  Recovery  often 
occurs  before  the  disease 
reaches  the  third  stage,  or 
the  treatment  adopted  may 
[)revent  the  limb  assuming  the  attitude  characteristic  of  this 
stage.    The  formation  of  abscess  may  take  place  at  any  stage. 

Initial  Htage.- — -At  this  stage  the  disease  is  still  confined 
either  to  the  .synovial  membrane,  or  to  a  focus  in  the  bone  which 
has  not  yet  opened  freely  into  the  cavity  of  the  joint.  The 
on.set  is  u.sually  very  in.sidious.  If  injury  is  alleged  as  an 
exciting  cau.se,  some  weeks  usually  elapse  between  the  receipt  of 
the  injury  and  the  on.set  of  symptoms.  In  the  case  of  a  child, 
he  is  usually  brought  for  advice  because  he  has  begun  to  lim[) 
and  to  suffer  pain.    The  statement  may  be  made  that  he  has 

vol  .  I — 12 


Fio.  221. — Advanced  Tuberculous  Disease 
of  Acetabulum  with  Perforation  into 
Pelvi.s. 


(Anatomical  iMiisouiii,  University  of 
Eilinbnrgli.) 
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become  pale,  that  he  has  ceased  to  take  food  well,  that  his  sleep 
has  been  disturbed,  and  that  tlie  pain  and  the  limp,  after  coming 
and  going  for  a  time,  have  become  more  continuous  and 
pronounced.  On  walking,  the  affected  limb  is  dragged  in  such 
a  way  as  to  avoid  movement  at  the  hip,  and  to  substitute  for  it 
movement  of  the  pelvis.  The  child  throws  the  weight  of  the 
trunk  as  little  as  possible  on  to  the  affected  limb,  and  inclines  to 
rest  on  the  balls  of  the  toes  rather  than  on  the  heel.  There  is 
usually  some  wasting  of  the  muscles  of  the  thigh  and  slight 
flattening  of  the  buttock.  Diminution  or  loss  of  the  gluteal 
fold  indicates  a  degree  of  flexion  at  the  hip  which  might  other- 
wise escape  notice.  Pain  is  complained  of  in  the  hip,  or  shooting 
down  through  the  obturator  nerve  to  the  inner  side  of  the  knee. 
Sometimes  the  pain  is  confined  to  the  knee,  and  if  the  examina- 
tion is  restricted  to  that  joint  the  disease  at  the  hip  may  be 
overlooked.  At  this  stage  the  attitude  of  the  limb  is  not 
constant ;  it  may  be  quite  natural  at  one  time,  and  slightly 
flexed  or  abducted  at  another.  Tenderness  of  the  joint  may 
be  elicited  eitlier  in  front  or  behind  the  head  of  the  bone, 
but  is  of  little  diagnostic  importance.  Pain  elicited  on  driving 
the  head  against  the  acetabulum  may  occasionally  assist  in  the 
recognition  of  hip  disease,  but  the  diagnostic  value  of  this  sign 
has  been  overrated.  Most  stress  is  to  be  laid  on  testing  the 
functions  of  the  joint,  and  if  this  be  done  gently  and  without 
jerking,  there  is  no  complaint  of  pain.  To  reassure  the  child 
the  movements  should  be  first  practised  on  the  sound  limb. 
The  child  should  lie  on  his  back,  either  on  his  nurse's  knee 
or  on  a  table.  On  slowly  flexing  the  tliigh  of  the  affected 
limb,  it  will  be  found  that  the  range  of  flexion  at  the  hip  is 
soon  exhausted,  and  that  any  further  movement  in  this  direction 
takes  place  at  the  lumbo- sacral  junction.  The  child  is  next 
made  to  lie  on  his  face  with  the  knees  flexed  in  order  to  test 
the  movements  of  rotation.  The  thigh  is  rotated  outwards  and 
inwards,  and  on  comparing  the  two  sides  it  will  be  found  that 
rotation  is  restricted  or  abolished  on  the  side  aflected,  any 
apparent  rotation  taking  place  at  the  lumbo-sacral  junction. 
These  tests  reveal  the  presence  of  rigidity  resulting  from 
the  involuntary  contraction  of  muscles,  which  is  the  most 
reliable  sign  of  hip  disease  during  the  initial  stage.  This 
jirocedure  has  the  advantage  of  being  universally  applicable, 
even  in  the  case  of  very  young  children.  If  there  should  .still 
exist  any  doubt  as  to  the  presence  of  hip  disease,  the  examina- 
tion should  be  repeated  from  week  to  week  until  a  definite  , 
conclusion  is  arrived  at. 
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Second  Stage. — The  patient  now  presents  more  evident 
symptoms  of  hip  disease,  and  usually  exhibits  the  attitude  of 
abduction,  eversion,  and  flexion  (Fig.  222).  This  stage  probably 
corresponds  with  commencing  disease  of  the  articular  surfaces 
and  progressive  involvement  of  all  the  structures  of  the  joint. 
The  attitude  described  would  appear  to  be  the  result  of 
muscular  action. 

The  combination  of  abduction,  eversion,  and  flexion,  although 


Frfi.  222. — Early  Tuberculou.s  Disuasc  of  Right  Hip-joint  in  .a  boy  iet.  14, 
showing  flexion,  abduction,  and  apparent  lengthening  of  the  limb. 


characteristic  of  the  second  stage  of  hip  disease,  i.s  not  constant ; 
the  proportion  of  the  different  elements  not  only  varies  in 
diff'erent  cases,  but  one  or  other  element  may  be  wanting. 

The  almormal  attitude  is  at  flrst  entirely  maintained  by  the 
action  of  muscles  ;  but  where  it  is  prolonged,  the  muscles,  fascia;, 
and  ligaments  undergo  shortening,  so  that  it  becomes  permanent, 
and  is  continued  without  muscular  ett"ort. 

On  first  looking  at  the  patient  the  abnormal  attitude  may  bo 
largely  concealed,  as  he  usually  restores  the  ])arallelism  of  the 
limbs  by  lowering  the  pelvis  on  the  affected  side  and  adducting 
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the  sound  limb.  This  obliquity,  or  tilting  of  the  pelvis,  causes 
apparent  lengthening  of  the  diseased  limb.  It  is  best  demon- 
strated by  drawing  one  straight  line  between  the  anterior  Uiac 
spines,  and  another  to  meet  it  from  the  ensiform  cartilage 
through  the  umbilicus.  If  the  pelvis  is  in  its  normal  or 
horizontal  position,  the  two  lines  intersect  one  another  at  right 
angles;  if  it  is  tilted,  the  angles  at  the  point  of  intersection  are 
unequal.  The  flexion  of  the  thigh  may  be  largely  compensated 
for  by  increasing  the  forward   curve  of   the   lumbar  spine 


Fig,  223, — Disease  of  Left  Hip — disappearance  of  lordosis  on  flexion  of 

the  joint. 


(lordosis)  and  by  flexing  the  leg  at  the  knee.  To  demonstrate 
the  lordosis  the  patient  should  be  laid  on  a  flat  table  ;  when  the 
thigh  is  flexed  the  lumbar  spine  is  in  contact  with  the  table 
(Fig.  223)  ;  when  the  thigh  is  extended  the  spine  arches 
forwards  so  that  one  may  insert  the  hand  or  the  closed  fist 
beneath  it  (Fig.  224).  There  may  also  be  an  attempt  to 
compensate  for  the  eversion  of  the  limb  by  rotating  the  pelvis 
forwards  on  the  affected  side. 

If  the  functions  of  the  joint  are  tested,  it  will  be  found  tliat 
there  is  more  or  less  rigidity,  and  that  both  active  and  passive 
movements  take  place  at  the  lunibo-sacral  junction  instead  of  at 
the  hip.    While  rigidity  is  usually  absolute  as  regards  rota- 
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tiou,  it  may  sometimes  be' possible  with  care  and  gentleness  to 
obtain  a  little  increase  of  flexion.  For  diagnostic  purposes  most 
stress  should  therefore  be  laid  on  the  presence  or  absence  of 
rotation — for  example,  if  a  patient  exhibits  abduction  and 
flexion,  while  it  is  possible  to  elicit  rotation  movements,  the 
probability  is  that  he  is  not  sufl'ering  from  disease  in  the  joint, 
but  from  some  aflection  in  its  neighbourhood. 

Sivelling  should  be  looked  for  on  the  anterior  aspect  of  the 
joint.  When  present  it  may  fill  up  the  fold  of  the  groin,  and 
project  forward  the  femoral  vessels.  It  is  doughy  and  elastic 
like  the  white  swelling  of  other  joints,  but  may  at  any  time 
liquefy  and  form  a  cold  abscess.  Swelling  about  the  trochanter 
and  neck  of  the  bone  may  be  estimated  by  measuring  with 
calipers  and  comparing  with  the  sound  side.    The  absence  of 


Fig.  224. — Disease  of  Left  Hip — lordosis  of  spine  ou  extension  of  tlie  joint. 


swelling  does  not  preclude  the  existence  of  grave  lesions  in  the 
'    interior  of  the  bone.     Swelling  on  the  pelvic  aspect  of  the 
acetabulum  may  be  discovered  on  rectal  examination. 

TIdrd  Stage.  —  The  patient  now  presents  unmistakable 
.symptoms  of  hip  disease  in  the  form  of  adduction,  inversion, 
increase  of  fiexion,  and  aijjxvrent  or  real  shortening  of  the  limb 
(Fig.  225).  This  probably  corresponds  with  advanced  caries  of 
the  articular  surfaces,  since  pain  is  now  a  more  prominent  feature, 
and  there  are  usually  startings  at  night.  This  stage  is  not  often 
met  with  nowadays,  because  the  disease  is  diagnosed  in  its  earlier 
stages  and  appropriate  treatment  adopted.  The  Jiexion  is  usually 
so  pronounced  that  it  can  no  longer  be  concealed  by  lordosis,  so 
that  when  the  patient  is  recumbent,  although  the  spine  is  arched 
forwards,  the  limb  is  still  flexed  both  at  the  hip  and  at  the  knee. 
When  the  spine  is  flat  on  the  table  the  flexion  of  the  thigh  may 
amount  to  as  much  as  a  right  angle.    The  addiivtion  varies  very 
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much  in  degree.  When  moderate  in  amount  it  is  compen.sated 
for  by  raising  the  pelvis  on  the  affected  side,  which  results  in 
apparent  shortening  of  the  limb  (Fig.  226).  It  is  of  great 
importance  to  recognise  the  cause  of  this  shortening,  as  it  can  be 


\ 


Fig.  225. — Advanced  Tuberculous 
Disease  of  Left  Hip-joiut  iu  a  girl 
ajt.  7,  sliowiug  Hexioii,  adduction, 
inversion,  and  shortening. 


Fjci.  226. —Advanced  Tuber- 
culous Disease  of  Eight  Hip- 
joint  in  a  girl  set.  10.  Ad- 
duction compensated  for  by 
tilting  of  pelvis. 


prevented  by  treatment.  It  is  the  result  of  an  effort  on  the  i)art 
of  the  patient  to  restore  the  normal  parallelism  of  the  limbs,  the 
sound  limb  being  abducted  to  the  same  extent  as  the  affected 
limb  is  adductcd.  As  a  result  of  the  obliquity  of  the  pelvis, 
the  patient,  when  erect,  exhibits  a  lateral  curvature  of  the  spine 
with  the  dorso-lumbar  convexity  to  the  sound  side. 

When  adduction  is  very  pronounced,  the  patient  is  unable 
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to  restore  the  uonnal  parallelism  of  the  limbs,  and  the  knee  on  the 
affected  side  may  cross  the  sound  limb  (Fig.  22.5).  There  is  a  deep 
groove  at  the  junction  of  the  perineum  and  thigli,  and  the  pelvis 
may  be  tilted  to  such  an  extent  that  the  lower  ribs  touch  the 
iliac  crest,  and  there  is  also  great  prominence  of  the  trochanter. 
In  the  slighter  degree  of  adduction,  which  is  more  often  met 
with,  the  toes  of  the  affected  limb  rest  on  the  dorsum  of  the 
sound  foot,  as  in  a  traumatic  dislocation  onto  the  dorsum  ilii. 

As  a  result  of  the  pressure  of  the  carious  articular  surfaces 
against  one  another,  the  upper  end  of  the  femur  is  drawn 
gi'adually  upwards  and  backwards  within  the  socket.  Examina- 
tion will  then  reveal  the  existence  of  a  variable  amount  of  actual 
shortening ;  it  will  also  be  found  that  the  trochanter  is  displaced 
above  Nelaton's  line,  and  that  it  is  nearer  the  middle  line  of  the 
body,  while  above  and  behind  the  trochanter  there  is  a  prominent 
hard  swelling  corresponding  to  the  margin  of  the  enlarged 
acetabulum. 

At  this  stage  there  may  be  a  combination  of  real  and  of 
apparent  shortening  amounting  to  several  inches. 

In  cases  of  long  standing,  retardation  of  growth  of  all  the 
bones  of  the  limb  adds  to  the  shortening.  Shortening  from  dis- 
location will  be  referred  to  later. 

The  most  reasonable  exijlanation  of  the  attitudes  assumed 
in  hip  disease  is  that  given  by  Konig.  If  the  patient  walks 
without  crutches,  as  he  is  usually  able  to  do  at  an  early  stage 
of  the  disease,  the  attitude  of  abduction,  eversion,  and  slight 
flexion  enables  him  to  save  the  limb  to  the  utmost  extent ;  on 
the  other  hand,  if  he  uses  a  crutch,  as  he  is  obliged  to  do  at 
a  more  advanced  stage  of  the  disease,  he  no  longer  uses  the  limb 
for  support,  but  draws  it  upwards  and  inwards  into  the  position 
of  adduction,  inversion,  and  greater  flexion.  Similarly,  if  he  is 
confined  to  bed  he  lies  on  the  sound  side,  and  the  affected  limb 
sinks  by  gravity  so  as  to  lie  over  the  normal  one  in  the  position 
of  adduction,  inversion,  and  flexion.  Kdnig's  explanation  accords 
with  the  fact  that  in  the  exceptional  cases  which  begin  with 
adduction  and  inversion  we  have  usually  to  deal  with  a  more 
severe  type  of  the  di.sease  associated  with  grave  osseous  lesions 
— precisely  tho.se  cases  in  wliich  the  patient  is  compelled  from 
the  outset  to  lie  up  or  to  adopt  the  use  of  crutches.  Similarly 
the  transition  from  the  abducted  to  the  adducted  position  is 
usually  as.sociated  with  such  an  aggravation  of  tlie  symptoms 
that  the  patient  is  no  longer  able  to  walk  without  assistance. 

During  the  third  stage  the  other  signs  and  symptoms  become 
more  pronounced ;  the  patient  becomes  pale  and  thin ;  he  is 
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usually  unable  to  leave  his  bed ;  his  sleep  is  disturbed  by 
stai'tings  of  the  limb,  and  the  rigidity  of  the  joint  and  the 
wasting  of  the  muscles  are  very  marked.  Elevation  of  the 
temperature  is  exceptional.  It  may  rise  slightly  after  examina- 
tion of  the  limb,  or  after  a  railway  journey,  or  from  abscess 
formation.  Marked  elevation  of  the  temperature,  apart  from 
septic  complications,  usually  indicates  the  development  of  tubercle 
elsewhere,  or  of  general  tuberculosis. 

Abscess  Formation  in  Hip  Disease. — The  formation  of  abscess 
is  not  related  to  any  particular  stage.  It  may  occur  before  there 
is  any  deformity,  or  it  may  be  deferi-ed  until  the  disease  has 
apparently  recovered.  Its  site  and  direction  of  spread  are 
influenced  by  its  seat  of  origin  and  by  the  anatomical  arrange- 
ment of  the  parts. 

Abscesses  which  appear  in  the  thigh  usually  originate  in  the 
cavity  of  the  joint ;  less  frequently  they  are  peri-articular.  They 
may  point  in  front  of  or  behind  the  joint. 

The  anterior  abscess  usually  comes  to  the  surface  on  one  or 
other  side  of  the  psoas  muscle.  From  the  resistance  offered  by 
the  fascia  lata,  the  pus  may  gravitate  down  the  thigh  before 
perforating  the  fascia  and  i:)oiuting.  In  connection  with  these 
anterior  abscesses,  it  occasionally  happens  that  when  they  have 
opened  and  become  septic  the  femoral  vessels  may  be  eroded, 
leading  to  serious,  and  it  may  be  fatal  hajmorrhage.  The  ^jos^erzoj* 
abscess  develops  in  the  gluteal  region,  and  may  make  its  way  to 
the  surface  through  the  gluteus  maximus,  more  often  it  jjoints 
at  the  lower  border  of  this  muscle  in  the  region  of  the  great 
trochanter,  or  it  may  gravitate  down  the  thigh. 

The  abscesses  which  form  within  tJiej^dvis  originate  either  in 
connection  with  the  acetabulum  or  in  relation  to  the  psoas 
muscle  where  it  passes  in  front  of  the  joint.  Those  which  are 
directly  connected  with  disease  of  the  acetabulum  may  remain 
localised  to  the  lateral  wall  of  the  pelvis,  or  may  spread  back- 
wards towards  the  hollow  of  the  sacrum.  They  may  open  into 
the  bladder  or  rectum,  or  they  may  ascend  into  the  iliac  fossa 
and  point  above  Poupart's  ligament,  or  descend  towards  the 
ischio-rectal  fossa.  The  abscess  which  develops  in  relation  to 
the  psoas  muscle  may  be  shaped  like  an  hour-glass,  one  sac 
occupying  the  iliac  fossa,  the  other  filling  up  the  adductor  region 
of  the  thigh,  the  two  sacs  communicating  with  each  other  through 
a  narrow  neck  beneath  Poupart's  ligament. 

So  long  as  the  skin  is  unbroken  the  abscess  is  usually  un- 
attended Avith  fever  or  pain.  The  clinical  importance  of  abscess 
formation  lies  in  the  fact  that  if  the  abscess  bursts  externally 
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septic  infection  is  almost  inevitable.  This  may  result  in  abundant 
purulent  discharge,  or,  where  the  external  opening  is  insufficient 
for  drainage,  in  repeated  attacks  of  inflammation  attended  with 
fever,  burrowing  of  pus,  and  the  formation  of  fresh  sinuses, 
until  the  condition  of  the  i)atient  merges  into  that  of  hectic 
fever  or  chronic  septic  poisoning.  He  loses  ground  from  day  to 
day,  may  become  the  subject  of  waxy  disease  in  the  viscera,  or 
may  die  of  exhaustion,  tuberculous  meningitis,  or  general 
tuberculosis.  It  is  not  to  be  inferred  that  the  presence  of  septic 
sinuses  is  incompatible  with  recovery,  but  they  are  a  source  of 
danger  to  which  the  patient  should  never  be  exposed  if  he  comes 
under  treatment  with  unbroken  skin. 

Dislocation  is  a  comi^aratively  rare  complication  of  hip 
disease ;  it  is  most  likely  to  occur  in  untreated  cases  during 
the  stage  of  adduction  with  inversion.  It  is  known  to  have 
taken  place  during  sleep,  from  the  same  spasmodic  contractions 
of  muscles  that  give  rise  to  startings  at  night.  In  dorsal  dis- 
location, which  is  the  most  common  form,  adduction  and  inver- 
sion are  pronounced,  the  trochanter  projects  above  and  behind 
Nelaton's  line,  and  the  head  of  the  bone  may  be  felt  on  the 
dorsum  ilii.  When  dislocation  has  occurred  there  may  be  less 
complaint  of  pain  or  of  startings  than  before,  and  passive  move- 
ments may  be  elicited  which  up  till  then  were  impossible. 

Bilateral  Hi]]  Disease. — Both  hip-joints  may  become  affected 
with  tuberculous  disease,  either  simultaneously  or  successively, 
each  running  its  course  independently  of  the  other.  The  patient 
is  necessarily  confined  to  the  recumbent  posture,  and  if  the 
disease  is  recovered  from,  his  capacity  for  walking  may  be 
seriously  impaired,  especially  if  cure  has  taken  place  with 
rigidity  or  ankylosis  in  both  joints,  and  if  the  joints  have  be- 
come fixed  in  an  undesirable  attitude.  Both  the  length  and 
the  attitude  of  the  two  limbs  may  be  altered.  The  most  striking 
deformity  occurs  when  both  limbs  are  adducted  so  that  they 
cross  each  other, — the  "  scissor-]  eg  "  or  "  crossed-leg  "  deformity, 
— in  which  the  patient,  if  able  to  walk  at  all,  does  so  by  forward 
movements  from  the  knees. 

Diagnosis  of  Hip  Disease. — The  diagnosis  is  to  be  made  not 
only  from  other  affections  of  the  joint  itself,  but  also  from 
morVjid  conditions  in  the  vicinity  of  the  hip,  since  in  any  of 
these  the  patient  may  seek  advice  on  account  of  pain  and  a  limp 
in  walking.  The  i)atient  should  be  strijjpcd,  and  if  able  to 
walk,  his  gait  should  be  observed.  He  is  then  examined  in  the 
recuitibent  position,  and  attention  is  directed  to  the  conii)arative 
length  of  tlie  limbs,  to  the  attitude  of  the  limbs  and  [)elvis,  aud 
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to  the  movements  at  the  hip-joint,  especially  those  of  rotation. 
When  there  is  any  doubt  as  to  the  diagnosis  the  examination 
should  be  repeated  at  intervals  of  a  week  or  ten  days.  In 
children  there  are  three  non-febrile  conditions  attended  with  a 
limp  and  with  shortening  of  the  limb,  which  may  be  mistaken 
for  hip  disease — -congenital  dislocation,  coxa  vara,  and  infantile 
paralysis ;  but  in  all  of  these  the  normal  movements  are  less 
restricted  than  in  disease  of  the  joint,  and  the  history  of  onset 
is  different. 

In  tuberculous  disease  of  the  sacro-iliac  joint,  the  pelvis  may 
be  tilted,  and  the  limb  apparently  lengthened  on  the  affected 
side,  but  the  movements  at  the  hip  are  retained.  In  tuberculous 
disease  of  the  great  trochanter  the  resemblance  to  morbus  cox* 
is  very  close  indeed.  There  may  be  abduction,  eversion,  im- 
pairment of  mobility,  and  swelling  in  the  region  of  the  trochanter, 
followed  by  abscess  formation.  The  movements  are  less  restricted 
than  in  disease  of  the  joint.  The  diagnosis,  however,  may  not 
be  completed  until  the  swelling  about  the  trochanter  is  explored 
by  operation,  and  this  should  not  be  delayed,  otherwise  the 
disease  may  extend  to  the  joint.  The  same  remarks  apply  to 
disease  of  the  burste  over  the  great  trochanter,  especially  of  the 
bursa  beneath  the  aponeurosis  of  the  gluteus  maximus. 

In  psoas  abscess,  or  in  disease  of  the  bursa  underneath  the 
psoas,  the  limb  is  flexed  and  everted,  there  may  be  lordosis,  and 
the  patient  may  walk  with  a  limp.  The  diagnosis  is  made  by 
testing  the  movements  at  the  hip — in  commencing  psoas  abscess 
they  are  restricted  or  absent  only  in  the  direction  opposed  to  the 
existing  attitude ;  whereas  in  hiji  disease  they  are  restricted  or 
absent  in  all  directions,  especially  abduction  and  rotation. 

Apjjendicitis  in  children  is  sometimes  associated  with  flexion 
of  the  hip,  and  may  be  mistaken  for  hip  disease  through  omitting 
to  test  the  movements  of  the  joint. 

Disease  of  the  lymphatic  glands  in  the  groin  also  may  cause 
flexion  and  a  limp  in  walking. 

Mild  forms  of  staphylococcal  osteomyelitis  of  the  upper  end 
of  the  femur  may  simulate  hi^)  disease  ;  but  these  are  more  likely 
to  be  attended  with  fever,  there  is  greater  tenderness  over  the 
bone,  the  movements  at  the  joint  are  less  restricted,  and  there 
is  more  immediate  improvement  from  rest  in  bed. 

Sciatica  has  been  mistaken  for  liip  disease  as  a  result  of  care- 
less examination.  In  sciatica,  flexion  at  the  hip  is  only  restricted 
when  at  the  same  time  the  leg  is  extended  on  the  thigh. 

New  grovrths  in  the  vicinity  of  the  hip — especially  com- 
mencing sarcoma  of  the  upper  end  of  the  femur — ma}-  be  very 
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difficult  to  difterentiate  from  hip  disease.  In  sarcoma  the 
movements  at  the  joint  are  less  restricted.  Skiagrams  may  give 
detinite  information.  The  recognition  of  egg-shell  crackling  or 
of  pulsation  is  only  possible  in  the  advanced  stages  of  sarcoma, 
and  is  therefore  of  little  value  in  diagnosis. 

The  diagnosis  y'ro'Wi  other  diseases  of  the  hip-joint  is  difficult 
only  in  exceptional  cases. 

In  traumatic  effusion  into  the  joint,  the  symptoms  follow 
directly  upon  an  injury,  are  more  definite  from  the  first,  and 
rapidly  improve  under  rest. 

Pyogenic  affections  of  the  hip,  resulting  from  staphylococcal 
osteomyelitis  of  the  neck  of  the  femur,  from  typhoid,  or  from 
gonorrhoea,  may  raise  difficulties  in  diagnosis,  especially  when 
they  are  subacute  and  do  not  go  the  length  of  suppuration. 
There  is  usually,  however,  some  pyrexia  and  greater  tenderness, 
and  pyogenic  lesions  may  be  present  elsewhere  in  the  body. 

Charcot's  disease  and  arthritis  deformans  usually  occur  under 
conditions  which  render  any  confusion  with  hip  disease  unlikely. 
In  arthritis  deformans  there  is  less  restriction  of  the  movements 
at  the  joint,  and  these  are  accompanied  by  a  sensation  of  rough- 
ness or  crepitation. 

In  hysterical  affections  of  the  hip,  while  there  may  be  the 
typical  attitude  and  rigidity  of  tuberculous  disease,  it  is  usually 
possible,  when  the  patient's  attention  is  distracted,  to  elicit 
movement  at  the  joint  or  to  alter  the  attitude  of  the  limb. 

Prognosis. — The  prognosis  in  hip  disease  is  more  serious  than 
in  tuberculosis  of  other  joints,  excepting  only  those  of  the  spine. 
While  recovery  may  take  place  at  any  stage  and  even  in  the 
most  unlikely  cases,  it  becomes  less  probable  the  longer  the 
disease  has  been  left  untreated.  In  the  initial  stage  recovery 
may  be  attended  with  a  certain  range  of  movement ;  but  when 
the  disease  has  advanced  to  the  stage  of  destruction  of  the 
articular  surfaces,  the  joint  is  liable  to  become  ankylosed,  and 
its  usefulness  will  depend  upon  tlie  attitude  of  the  limb  and  the 
degree  of  shortening.  The  average  shortening  amounts  to  from 
one  and  a  half  to  two  inches,  but  it  may  attain  to  as  much  as  six 
inches.  The  formation  of  abscess,  especially  witliin  the  pelvis,  is 
a  serious  complication.  The  prognosis  is  most  unfavourable 
where  there  are  gross  lesions  of  the  bones,  and  infected 
sinu.ses,  especially  in  adults  who  are  the  subjects  of  tuberculosis 
elsewhere.  Statistics  show  that  formerly  the  mortality  from  hip 
disease  varied  from  ten  per  cent  in  cases  of  dry  arthritis,  to 
forty  per  cent  in  cases  with  aljscess ;  ljut  the  risks  from  abscess 
have  been  much  reduced  in  recent  years. 
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Death  usually  results  from  meningeal,  pulmonary,  or  general 
tuberculosis,  septic  complications,  and  waxy  degeneration.  In 
cases  which  terminate  fatally  the  average  duration  of  the  disease 
is  from  one  and  a  half  to  three  years.  In  cases  which  recover  the 
duration  varies  indefinitely.  Where  there  are  bone  lesions  and 
septic  sinuses,  the  disease,  which  may  have  begun  in  childhood, 
may  still  be  present  after  the  age  of  twenty.  It  is  a  safe  rule 
in  practice  to  assume  that  even  mild  cases  rarely  recover  in  less 
than  two  years.  The  patient  or  his  relatives  should  be  informed 
of  this,  and  also  that  they  are  not  to  expect  recovery  mthout 
some  impairment  of  function,  and  that  complications  may  arise 
necessitating  more  prolonged  treatment  or  operative  interference. 
They  should  also  be  informed  of  the  tendency  of  the  disease  to 
relapse. 

Treatment. — A  large  proportion  of  cases  recover  under  con- 
servative treatment,  and  the  functional  results  are  so  much 
better  than  those  following  operative  interference,  that  unless 
there  are  special  indications  to  the  contrary  conservative  measures 
should  always  be  adopted. 

Conservative  Treatment. — This  consists  in  protecting  the 
limb  from  injurious  strain  or  pressure,  and  in  preventing 
deformity.  Absolute  rest  is  imperative,  and  the  patient  must 
be  confined  to  bed  until  pain  and  tenderness  have  disappeared 
and  sleep  is  undisturbed. 

Extension  by  means  of  the  weight  and  lyxdley  is  of  most 
service  in  cases  attended  with  pain,  spasmodic  contraction  of 
muscles,  rigidity  of  the  joint,  or  a  deformed  attitude  of  the  limb. 
The  weight  employed  varies  from  three  to  eight  pounds  in  children, 
to  ten  or  more  pounds  in  adolescents  and  adults,  and  must  be 
adjusted  to  meet  the  requirements  of  each  case.  If  pain  returns 
after  having  been  relieved,  it  is  due  to  overstretching  of  the 
ligaments,  and  the  weight  should  be  diminished  or  removed 
for  a  time.  If  there  is  deformity,  the  line  of  traction  should 
at  first  be  in  the  axis  of  the  deformed  limb,  and  should  later  be 
gradually  brought  into  the  normal  axis  of  the  limb.  Flexion 
yields  most  readily.  If  there  is  abduction,  extension  should 
be  applied  to  both  limbs,  and  if  there  is  adduction  it  may  be 
necessary  to  apply  counter-extension  by  means  of  a  perineal  band. 
The  attitude  ultimately  desired  is  one  of  almost  complete  exten- 
sion with  slight  abduction. 

When  there  is  a  deformed  attitude  which  does  not  readily 
yield  to  extension,  as,  for  example,  in  cases  which  do  not  come 
under  treatment  until  the  deformity  has  existed  for  some  time, 
there  is  considerable  advantage  in  correcting  it  at  once.  Under 
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auajsthesia  this  is  readily  accomplished  in  the  majority  of  cases 
by  manipulation  ;  but  if  the  tendons  and  fascife  are  so  contracted 
that  this  is  impossible  they  sliould  be  divided. 

To  ensure  absolute  rest  in  the  attitude  of  extension  and 
slight  abduction,  additional  means  may  be  necessary  in  restless 
children  :  a  long  splint  may  be  applied  on  the  sound  side,  and 
a  heavy  sand -bag  on  the  affected  side  ;  or,  better  still,  a  double 
long  splint  and  cross-bar.  The  long  splint  on  the  affected  side 
is  made  with  a  hinge  opposite  the  hip-joint,  to  permit  of  vary- 
ing the  degree  of  abduction.  If  there  is  any  tendency  to 
rotation,  it  may  be  prevented  by  strips  of  strong  adhesive 
plaster,  wrapped  round  the  thigh  in  a  direction  opposed  to  that 
of  the  rotation,  and  fixed  to  the  long  splint  or  sand-bag. 

Ambukvnt  Treatment. — Treatment  by  extension  and  the  long 
splint  should  be  continued  until  pain,  tenderness,  and  muscular 
contraction  have  disappeared,  and  the  limb  has  been  brought 
into  the  attitude  of  slight  abduction.  The  joint  must  be  kept 
at  rest,  aud  the  affected  limb  is  not  allowed  to  touch  the  ground. 
In  children  who  are  unable  to  use  crutches,  a  double  Thomas' 
splint,  a  Phelp's  box,  a  Bonnet's  wire  cuirass,  or  plaster  of  Paris  is 
employed.  By  using  any  of  these  appliances  the  child  is  con- 
verted into  a  rigid  object,  capable  of  being  carried  about  from 
one  room  to  another  or  into  the  open  air.  Personally,  we  have 
obtained  the  best  results  from  the  double  Thomas'  splint,  like 
that  used  for  spinal  disease,  which  extends  from  the  occiput  to 
the  feet. 

Wlien  the  patient  is  able  to  use  crutches,  the  affected  limb  is 
prevented  from  touching  the  ground  by  fixing  a  patten  to  the 
sole  of  the  boot  on  the  sound  side.  The  hip-joint  is  kept  rigid 
in  the  abducted  position  by  a  Thomas'  or  a  Taylor's  splint,  or  by 
a  case  of  plaster  of  Paris.  The  plaster  is  used  chiefly  in  hospital 
out-patients  who  cannot  be  kept  under  continual  supervision. 
It  may  be  strengthened  by  broad  strips  of  aluminium,  and  should 
be  renewed  at  intervals  of  from  six  weeks  to  three  months.  The 
treatment  is  continued  for  some  time  after  all  symptoms  have 
disappeared.  The  duration  of  treatment  varies  from  six  months 
to  two  years.  If  at  any  time  there  is  a  return  of  active 
.symptoms,  the  patient  must  again  lie  up  Avith  extension  applied 
to  the  limb. 

Counter- irritation  by  means  of  the  actual  cautery  may  give 
considerable  relief  where  there  is  much  pain  in  the  persistent 
hip  disease  of  adults.    It  is  aj)plied  over  the  great  trochanter. 

Treatment  of  Ahscess. — ^Tlie  early  recognition  and  prompt 
treatment  of  abscess  before  it  has  spread  widely  or  is  threaten- 
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ing  to  rupture  externally,  has  greatly  reduced  the  suflFering  and 
mortality  from  hip  disease.  The  methods  of  treatment  are  the 
same  as  are  employed  in  other  joints.  If  an  open  operation  is 
adopted,  the  opportunity  may  be  taken  of  clearing  out  any 
extra-articular  bone  lesion  at  the  same  time. 

Operative  interference  is  indicated — 1.  When  the  disease  is 
progressing  rapidly,  or  when  it  advances  in  spite  of  conservative 
treatment.  2.  When  the  disease  relapses  after  apparent  cure, 
and  is  attended  with  suppuration.  3.  When,  along  with 
evidence  of  persistence  of  the  disease,  there  is  a  deformed 
attitude  which  does  not  yield  to  extension  or  correction  under 
anaesthesia,  or  where  there  is  dislocation  of  the  head  of  the 
femur,  or  separation  of  its  ujjper  epiphysis.  4.  When  there  is 
an  abscess  within  the  pelvis,  or  other  evidence  of  disease  of  the 
acetabulum.  5.  When  there  are  septic  sinuses  and  persistent 
discharge  with  symptoms  of  hectic  and  of  waxy  degeneration. 
These  last  are  most  unfavourable  cases  whether  an  operation  is 
performed  or  not;  at  the  same  time,  operation,  if  it  is  not  too  long 
delayed,  may  afford  the  only  chance  of  recovery.  6.  In  adults 
who  show  no  signs  of  recovery  within  a  year  from  the  onset  of 
the  disease.  This  indication  specially  refers  to  "  bread-winners," 
in  whom  it  is  specially  urgent  that  they  should  be  able  to 
resume  work.  In  children  there  is  no  urgency  for  resuming 
active  life,  the  prospects  of  spontaneous  recovery  are  consider- 
able, and  an  operation  may  interfere  with  the  subsequent 
growth  of  the  limb. 

Nature  of  the  Ojierative  Interference. — As  operation  must 
often  be  undertaken  without  an  accurate  knowledge  of  the  exact 
condition  of  matters  within  and  around  the  joint,  we  are  fre- 
quently unable  to  decide  beforehand  the  extent  of  the  operation 
which  is  required.  Our  object  should  be  to  expose  the  disease 
wherever  situated,  and  to  remove  it  with  the  least  possible  damage 
to  the  normal  structures.  The  more  open  the  method  of  operation 
the  better,  since  more  reliable  information  is  obtained  by  inspec- 
tion than  by  palpation.  These  indications  are  best  fulfilled  by 
the  operation  devised  by  Kocher,  which,  by  permitting  of  disloca- 
tion of  the  femur,  aft'ords  free  access  to  all  parts  of  the  joint. 
Tuberculous  synovial  membrane  is  removed  in  the  usual  way. 
If  it  should  be  found  that  the  disease  in  the  head  of  the  bone  is 
limited  to  the  surface  or  to  isolated  areas,  it  may  be  got  rid  of 
with  the  spoon  or  gouge,  thus  preserving  the  head,  which  is 
returned  into  the  acetabulum  at  the  close  of  the  operation. 
This  procedure,  which  may  be  described  as  an  arthrectomy, 
should  be  practised  wherever  possible.    If,  on  the  other  hand, 
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there  is  a  gross  lesion  in  the  head  or  neck  of  the  bone,  the  neclc 
is  divided  with  a  wire  saw  or  chisel,  and  the  head  is  removed. 
The  remaining  disease  having  been  got  rid  of,  the  raw  surface 
of  the  neck  is  implanted  in  the  socket,  or  is  made  to  lie  op- 
posite to  it.  This  operation  is  described  as  an  excision  of  the 
joint. 

After  either  of  these  operations  the  limb  is  fixed  in  an 
attitude  of  marked  abduction,  so  that  when  the  patient  resumes 
the  erect  posture  he  will  be  obliged  to  depress  the  pelvis  on  the 
aiiected  side,  in  order  to  restore  the  parallelism  of  the  limbs, 
and  so  to  compensate,  in  part  at  any  rate,  for  the  shortening 
caused  by  the  operation. 

Amputation  for  tuberculous  disease  of  the  hip  has  become  one 
of  the  rarest  operations  of  surgery.  It  may  still  be  required  in 
cases  which  have  continued  to  progress  after  excision,  where  there 
is  disease  of  the  pelvis  or  of  the  shaft  of  the  femur,  with  septic 
sinuses,  albuminuria,  and  hectic  fever.  In  such  cases  the  surgeon 
must  be  prepared  not  only  to  disarticulate  at  the  hip-joint,  but 
also  to  remove  a  portion  of,  or  the  entire  innominate  bone. 
Such  extensive  operations  are  usually  carried  out  by  some  form 
of  racket  incision,  which  permits  of  the  ligature  of  the  main 
vessels  as  a  preliminary  measure.  They  are,  however,  very 
seldom  justifiable. 

The  Correction  of  Deformity  remlting  from  Antecedent  Disease 
of  the  Hvp. — The  deformities  concerned  have  been  already  de- 
scribed as  accompaniments  of  hip  disease.  From  neglect  or  from 
improper  treatment  they  may  have  been  allowed  to  persist,  while 
the  joint  disease  has  recovered.  They  are  associated  either  with 
ankylosis  of  the  joint,  or  contracture  of  the  soft  parts,  or  with  a 
combination  of  these  conditions.  The  contracture  of  the  soft 
parts  specially  involves  the  tendons,  fasciae,  and  ligaments  on  the 
anterior  and  inner  aspects  of  the  joint,  and  is  usually  present  to 
such  a  degree  that  even  if  the  joint  were  rendered  mobile  these 
shortened  structures  would  prevent  correction  of  the  deformity. 
It  should  be  borne  in  mind  that  the  difficulties  of  correction  are 
so  considerable  that  it  should  not  be  attempted  unless  the 
deformity  is  a  serious  hindrance  to  locomotion  or  a  bar  to 
remunerative  occupation.  The  deformity  most  often  present 
consists  in  a  combination  of  shortening,  flexion,  and  adduction. 

If  flexion  is  the  prominent  feature  it  may  be  corrected  by 
performing  an  osteotomy  through  the  neck  of  the  femur  (Adam's 
operation),  or  through  the  trochanter  if  the  neck  of  the  bone  has 
disappeared.  The  contracted  soft  parts  arc  divided,  either  by 
subcutaneous  or  by  open  tenotomy ;  after  which  the  limb  is 
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extended  and  abducted.  In  a  patient  whose  occupation  entails 
the  sitting  posture  it  may  not  be  advisable  to  correct  flexion: 

If  adduction  and  inversion  are  the  prominent  features  the 
choice  lies  between  a  transverse  osteotomy  below  the  lesser 
trochanter  (Gant's  operation),  an  oblique  osteotomy  through  the 
great  trochanter  (from  above  downwards  and  inwards),  or  a 
resection  of  the  joint  according  to  the  special  features  of  the  case. 
The  adductor  muscles,  fascia  lata,  and  other  contracted  soft  parts 
are  divided  by  subcutaneous  or  open  tenotomy.  The  limb  is  then 
forcibly  abducted  and  extended,  and  maintained  in  this  position 
by  extension  with  the  weight  and  pulley,  and  by  the  double  long 
splint  already  described.  In  cases  where  the  deformity  is 
bilateral  special  efforts  should  be  made  to  obtain  a  movable  joint, 
at  least  on  one  side. 

Pyogenic  Diseases. — This  group  includes  a  number  of  con- 
ditions resulting  from  infection  of  the  joint  with  the  common 
pyogenic  organisms,  or  with  the  gonococcus,  or  typhoid  bacillus. 
While  the  organisms  usually  gain  access  to  the  tissues  of  the 
joint  through  the  blood-stream,  a  direct  infection  is  occasionally 
observed  from  suppuration  in  the  femoral  lymphatic  glands  or  in 
the  bursa  under  the  ilio-psoas.  The  pyogenic  diseases  are  chiefly 
met  with  in  childhood  and  youth. 

The  clinical  features  vary  with  the  gravity  of  the  infection  ; 
they  are  sometimes  much  less  striking  than  might  be  expected, 
and  are  remarkably  latent  when  the  hip  affection  occurs  as  a 
complication  of  some  general  illness  such  as  scarlet  fever.  The 
hip  affection  has  sometimes  been  entirely  overlooked  during  its 
active  stage,  and  only  at  a  later  period  has  the  head  of  the  femur 
been  found  lying  on  the  dorsum  ilii,  or  the  joint  found  to  be 
ankylosed.  In  the  acute  arthritis  of  infants  which  results  also 
from  staphylococcal  osteomyelitis  of  the  femur  or  acetabulum, 
the  clinical  features  may  be  comparatively  mild,  but  as  a  rule 
they  assume  a  type  in  which  the  suppurative  element  pre- 
dominates. The  limb  usually  becomes  flexed  and  adducted,  and 
a  swelling  forms  in  front  of  the  joint  at  the  upper  part  of  Scarpa's 
triangle.  The  head  of  the  bone  may  be  dislocated  or  the  upper 
femoral  epiphysis  detached.  The  gonorrhoeal  affections  resemble 
those  in  other  joints. 

The  occurrence  of  pathological  dislocation  has  been  specially 
observed  in  relation  to  typhoid  and  other  fevers,  usually  from 
some  slight  movement  or  push,  the  limb  being  flexed  and 
adducted.  If  the  child  has  recovered  with  dislocation  on  to  the 
dorsum  ilii,  he  is  usually  able  to  walk  and  run  about,  but  with  a 
limp  which  becomes  more  pronounced  as  he  grows  up.  The 
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clinical  features  closely  resemble  those  of  congenital  dislocation, 
and  it  may  be  impossible  to  distinguish  between  them  unless  an 
accimxte  history  is  obtainable. 

Treatment. — The  limb  is  extended  by  means  of  the  weight  and 
pulley,  and  kept  at  rest  with  the  single  or  double  long  splint,  or 
by  means  of  sandbags.  If  there  is  evidence  of  suppuration  the 
joint  should  be  explored  by  an  anterior  incision  inclining  down- 
wards and  inwards  from  the  anterior  superior  iliac  spine ;  a 
posterior  opening  may  be  made  for  drainage.  In  children  it  is 
remarkable  how  completely  the  joint  may  recover  if  the  pus  is 
promptly  evacuated. 

If  there  is  dislocation  of  the  femur,  it  should  be  reduced  by 
manipulation  with  or  without  preliminary  extension  ;  it  has  been 
successful  in  about  one-half  of  the  cases  in  which  it  has  been 
attempted.  Preliminary  tenotomy  of  the  shortened  tendons  may 
be  required  in  some  cases.  Where  reduction  by  manipulation  is 
impossible,  the  joint  structures  should  be  exposed  by  one  or  other 
of  the  methods  employed  in  excising  the  joint,  and  the  head  of 
the  bone,  if  present,  is  replaced  in  the  acetabulum  ;  in  the  absence 
of  the  head,  the  neck  should  be  fixed  against  the  socket,  thereby 
diminishing  shortening  at  the  expense  of  mobility. 

Chronic  Rheumatism. — The  clinical  features  of  chronic 
rheumatism  of  the  hip  are  similar  to  those  observed  in  other 
joints.  Progressive  stiffness  and  deformity,  associated  with  con- 
tracture of  the  soft  parts  and  fibrous  ankylosis  of  the  joint,  are 
the  outstanding  features.  The  patient  often  becomes  a  helpless 
cripple. 

Arthritis  Deformans. — This  disease  is  comparatively  common 
at  the  hip,  either  as  a  monarticular  affection  or  simultaneously 
wdth  disease  of  other  joints. 

The  changes  in  the  joint  are  characteristic  of  the  dry  form  of 
the  disease,  and  affect  chiefly  the  cartilages  and  bones ;  the 
synovial  changes  which  are  so  prominent  in  the  knee  are  here 
of  little  importance.  The  atrophy  and  wearing  away  of  the 
articular  surfaces  are  accompanied  by  a  new  formation  of  cartilage 
and  bone  around  their  margins.  The  head  of  the  femur  may 
acquire  the  shape  of  a  helmet,  or  mushroom,  or  limpet  shell. 
From  absorption  taking  place  in  the  neck  of  the  femur,  the  head 
may  come  to  be  sessile  at  the  base  of  the  neck,  and  may  occupy 
a  level  con.siderably  below  that  of  the  great  trochanter  (Fig.  227). 
These  changes  may  extend  to  the  upper  part  of  the  shaft  of  the 
femur,  and  result  in  curving  of  the  shaft  and  neck,  suggesting 
a  resemblance  to  a  point  of  interrogation.  The  acetabulum  may 
"  wander "  backwards  and  upwards,  as  in  tuberculous  disease, 
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It  is  usually  deepened,  and  its  floor  may  project  on  the  pelvic 

its  marjjins  may 


form  a  projecting  collar 
which  overhangs  the  neck 
of  the  femur,  or  grasps  it 
so  that  even  in  the  macer- 
ated condition  the  head  is 
imprisoned  in  the  socket 
and  the  joint  locked.  There 
iseburnation  of  the  articular 
surfaces  similar  to  that  seen 
in  other  joints. 

These  changes  are  neces- 
sarily associated  ■wdtli  great 


Fig.  227.— The  Upper  End  of  the  Femur 
in  advanced  Arthritis  Deformans  of  Hip. 
showing  absorption  of  aeck  and  down- 
ward displacement  of  liead  of  bone. 

(Mrtseiini  of  Royal  College  of  Sm-geoiis, 
EcUiiburgli.) 

restriction  of  the  movements  of  the 
joint,  and  with  striking  deformity, 
which  consists  in  shortening  of  the 
limb,  usually  with  eversion — some- 
times with  flexion  and  adduction.  The 
trochanter  is  nearly  always  displaced 
ujjwards  and  backwards  in  relation  to 
Nelaton's  line. 

The  clinical  features  are  usually 
so  characteristic  that  there  is  little 
difficulty  in  diagnosis.  Restriction 
of  the  movements  of  abduction  and 
adduction,  the  presence  of  cracking 
and  of  grating  of  the  articular  surfaces, 
and  the  aggravation  of  the  pain  and 
stififness  after  resting  the  limb,  are 
helpful  in  recognising  arthritis  de- 
formans. The  prominence  of  sciatic 
pain  from  the  nerve  being  involved  as 
lead  to  the  disease  being  regarded  as 


Fio.  228.— Tlie  Upper  End  of 
the  Femur  in  advanced 
Arthritis  Deformans  of  Hip. 
The  shaft  is  curved,  and  the 
head  of  the  bone  is  at  a  lower 
level  than  the  great  tro- 
chanter. 

(Anatoiuical  Jluseum, 
University  of  Edinburgh.) 

it  passes  over  the  joint  may 
sciatica. 
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The  greatest  difficulty  is  met  with  in  cases  where  the  disease 
occurs  in  early  life  as  a  monarticular  affection,  for  the  resem- 
blance to  tuberculosis  may  be  so  close  that  the  diagnosis  is 
impossible  until  the  joint  is  explored  by  operation.  Skiagrams 
do  not  always  aid  in  differentiating  between  them. 

The  tfetitiiient  consists  in  .seeking  to  preserve  the  normal 
movements  of  the 
joint,  and  in  dim- 
inishing the  pres- 
sure on  the  articu- 
lar surfaces  by  the 
use  of  sticks  or  crutches  in  walk- 
ing.   Shortening  of  the  limb  may 
be  compensated  for  by  heightening 
the  sole  of  the  boot.  Forcible 
movements  of  the  joint  under  an 
anaisthetic  do  more   harm  than 
good.    Excision  of  the  joint  has 
in  some  ca.ses  yielded  satisfactory 
re.sults  ;  it  is  indicated  in  young 
patients  who  are  otherwise  healthy, 
and  who  are  unable  to  walk  on 
account  of   pain  a7id  deformity. 
The   treatment  of   arthritis  de- 
formans in  general  must  also  be 
carried  out. 

Neuro  -  Arthropathies. — •  Char- 
cots disease  is  usually  met  with 
in  men  over  thirty  suffering  from 
tabes  d  orsal  is.  One  or  both  hip- 
joints  may  be  affected.  Some- 
times the  development  of  a  fluctuat- 
ing swelling  in  the  ujjper  part  of 
Scarpa's  triangle  may  indicate  the 
presence  of  hydrops.  In  many  of 
the  recorded  cases,  liovvever,  attention  has  been  first  directed  to  the 
disease  by  the  deformity  and  limp  associated  with  disappearance  of 
the  head  of  the  femur,  or  by  the  occurrence  of  i)athological  dis- 
location. The  absence  of  ])aiii  and  tenderness  is  characteristic. 
When  dislocation  has  occurred,  the  limb  is  short,  and  the  upper 
end  of  the  femur  is  freely  movable  on  the  dorsum  ilii.  When 
both  hips  arc  di.slocated  (Eig.  229)  the  attitude  and  gait  are 
similar  to  those  observed  in  liilateral  congenital  dislocation. 
The  rotation  arc  of  the  great  trochanter  may  be  much  reduced 
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Ill  lateral  Charcot's 
Disease  of  Hip,  with  dislocation 
of  head  of  feiiuiv  on  to  dorsum 
ilii. 

(Dr.  FJ.  G.  Lani^'wiU's  case.) 
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as  a  result  of  the  disajjpearance  of  the  head  of  the  femur.  There 
may  be  considerable  formation  of  new  bone,  giving  rise  to  large 
tumour-like  masses  in  relation  to  the  capsular  ligament  and  the 
muscles  surrounding  the  joint. 

The  treatment  consists  in  protecting  and  supporting  the 
joint.  When  the  aflection  is  unilateral,  advantage  may  be 
derived  from  a  Thomas'  or  other  form  of  splint,  along  with  a 
patten  and  crutches ;  in  bilateral  cases,  from  the  use  of  crutches 
alone. 

Hysterical  affections  of  the  hip  resemble  those  met  with  in 
other  joints. 

gTHE  Knee-Joint. 

The  knee  is  more  often  the  seat  of  disease  than  any  other 
joint  in  the  body. 

The  synovial  membrane  of  the  knee  extends  beneath  the 
quadriceps  extensor  as  a  cul-de-sac,  which  either  communicates 
with  the  subcrural  bursa,  or  with  it  forms  one  continuous  cavity 
(Fig.  232).  When  the  joint  is  distended  with  fluid  this  upper 
pouch  bulges  above-  and  on  either  side  of  the  patella,  and  this 
bone  is  "  floated  "  off  the  condyles  of  the  femur.  When  there 
is  only  a  small  amount  of  fluid  in  the  knee  it  is  most  easily 
recognised  while  the  patient  stands  with  his  feet  together 
and  the  trunk  bent  forwards  at  the  hip -joints.  The  com- 
jilete  relaxation  of  the  quadriceps  allows  the  fluid  to  bulge 
above  and  on  each  side  of  the  patella,  where  its  presence  is 
readily  detected,  especially  on  comparison  with  the  joint  of  the 
other  side. 

On  account  of  the  great  extent  of  the  synovial  membrane, 
serous  effusion  may  accumulate  in  the  joint  with  great  rapidity, 
as  a  result  either  of  injury  or  disease.  The  villous  processes 
and  fringes  may  take  on  an  exaggerated  growth,  and  give  rise 
to  pedunculated  and  other  forms  of  loose  body. 

The  bursEB  in  the  popliteal  space,  and  especially  that  between 
the  semi-membranosus  and  the  inner  head  of  the  gastrocnemius, 
as  well  as  the  subcrural  bursa,  frequently  communicate  -ndth  the 
synovial  cavity  of  the  knee. 

The  epiphyses  at  the  knee  are  chiefly  responsible  for  the 
growth  in  length  of  the  lower  extremity,  and  are  late  in  uniting 
with  their  respective  shafts.  Serious  shortening  of  the  limb, 
therefore,  may  result  if  their  functions  are  interfered  with  by 
disease  or  injury.  The  epiphysial  cartilages  lie  beyond  the 
limits  of  the  synovial  cavity,  so  that  infective  lesions  at  the 
ossifying  junctions  are  less  likely  to  spread  to  the  joint  than  is 
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the  case  at  the  hip  or  shoulder,  where  the  epiphyses  lie  partly 
or  wholly  within  the  joint. 

Deformed  Attitudes  in  Knee-joint  Disease. — The  attitude 
most  often  assumed  is  that  of  flexion,  with  or  without  external 
rotation  of  the  leg  and  foot.  The  occurrence  of  flexion  is 
explained  by  its  being  the  resting  attitude  of  the  joint,  and  that 
which  affords  most  ease  and  comfort  to  the  patient.  Once  the 
joint  is  flexed,  the  involuntary  contraction  of  the  flexor  muscles 
maintains  the  attitude,  and  if  the  patient  is  able  to  use  the 
limb  in  walking,  the  weight  of  the  body  is  a  powerful  factor 
in  increasing  it.  The  external  rotation  of  the  leg  is  probably 
associated  ^^ith  contraction  of  the  biceps  muscle.  Backward 
displacement  of  the  tibia  is  chiefly  met  with  in  neglected  cases 
of  chronic  disease  of  the  knee  when  the  patient  has  walked  on 
the  limb  after  it  has  become 
flexed. 

In  certain  cases  genu  valgum 
or  abduction  of  the  leg  may  be 
present  along  with  a  slight  degree 
of  flexion.  The  valgus  attitude 
is  associated  with  slight  outward 
displacement  of  the  patella,  with 
prominence  and  apparent  en- 
largement of  the  internal  con- 
dyle, with  depression  of  the  230.  —  Tuberculous  Synovial 
1  ■  i.1  !  •  1-1  1  Membrane  of  Kuee,  spreading  over 
pelvis  on  the  diseased  side  and     ^^^.^^^^^^  ^^^^.^.^^^  j^^^^,,. 

apparent  lengthening  of  the  limb. 

All  these  deformities  are  met  with  in  their  most  typical  forms 
in  tuberculous  disease  of  the  knee  in  young  subjects. 

Tuberculous  Disease. — While  especially  common  in  child- 
hood and  youth,  tuberculous  disease  of  the  knee  may  occur  at 
any  period  of  life,  and  is  not  uncommon  in  patients  over  fifty. 
The  frequency  with  which  the  disease  originates  in  the  synovial 
membrane  and  in  the  bones  respectively  would  appear  to  be 
al)Out  equal. 

When  the  .synovial  membrane  is  diseased,  it  tends  to  grow 
inwards  over  the  articular  surfaces.  In  the  case  of  the  femur 
this  usually  takes  place  from  the  lateral  margins  of  the  condyles 
at  the  level  of  the  lower  edge  of  the  patella,  often  shutting  off 
the  supra-patellar  ])ouch  and  fixing  the  knee-cap  to  the  femur 
(Fig.  2.30).  In  the  tibia  and  patella  the  synovial  membrane 
grows  in  from  the  margins,  diminishing  the  area  of  their 
articular  surfaces. 

The  ingrowth  of  .synovial  membrane  may  fill  up  the  entire 
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swelling  is  due  not  only 


cavity  of  the  joint,  or  may  divide  it  up  into  compartments,  one 
usually  being  above  the  patella,  and  two  below,  in  relation  to 
the  condyles  of  the  femur.  When,  under  these  conditions,  a 
tuberculous  focus  in  the  bone  erupts  into  the  joint,  the  infection 
may  be  confined  to  one  or  other  of  these  compartments.  The 
destructive  chantjes  of  the  articular  surfaces  are  similar  to  those 
other  joints.     That  form  of  the  disease  known  as  white 

to  tuberculous  thickening  of  the 
synovial  membrane,  but  in  addi- 
tion to  thickening  and  gelatinous 
transformation  of  the  para- syn- 
ovial connective  tissue,  and 
especiallj'  of  the  fat  around  the 
joint.  The  nature  and  seat  of 
the  bone  lesions  are  subject  to 
the  same  wide  variations  as  in 
other  joints ;  the  tibia  and  femur 
are  affected  with  about  equal 
frequency.  Multiple  small  foci 
may  be  found  beneath  the  artic- 
ular cartilage  of  the  tibia,  or 
along  the  lateral  margins  of  the 
femoral  condyles — especially  the 
internal.  Caseating  foci  are  com- 
paratively rare,  but  sometimes 
attain  a  considerable  size — especi- 
ally in  the  head  of  the  tibia,  where 
they  may  assume  the  character  of 
a  caseous  abscess.  Sclerosed  foci, 
Avhich  may  form  sequestra,  are 
comparatively  common  (Fig.  231). 
Difiuse  caseating  osteomyelitis 
may  involve  an  entire  epiphysis 
and  extend  into  the  adjacent  shaft.  The  more  severe  bone  lesions 
in  young  children  fre(|uently  erupt  outside  the  joint,  either  into 
the  popliteal  space  or  on  one  of  the  lateral  aspects  of  the  limb. 

Clinical  Types  of  Tuheratlous  Disease  of  fhe  Knee. — Hydrops 
tuberctilosis  is  that  type  in  which  the  outstanding  feature  is  the 
accumulation  of  Huid  in  the  joint.  It  usually  arises  from  a 
purely  synovial  lesion,  but  where  the  joint  suddenly  becomes 
distended  with  fluid  it  may  depend  on  foci  in  the  bones. 

Hydrops  is  chiefly  met  with  in  young  adults.  As  a  rule, 
the  fluid  accumulates  gradually  and  imperceptibly,  stretching 
the  capsule,  and  imshing  the  patella   forwards,  so  that  \i 


Fig.  231. — The  Lower  End  ol'  Femur 
from  an  advanced  case  of  Tuber- 
culous Arthritis  of  the  Kuee. 
Towards  the  posterior  aspect  of 
tlie  internal  condyle  there  is  a 
wedge  -  shaped  sequestrum,  of 
which  the  surface  exjjosed  to  the 
joint  is  polished  like  porcelain. 

(Auatoniieal  Museum,  University  of 
Eciiuburgli.) 


THE  KNEE-JOINT. 


679 


floats.  There  is  little  pain  or  interference  with  the  func- 
tions of  the  joint ;  the  patient  is  usually  able  to  walk,  but  is 
easily  tired.  The  amount  of  fluid  diminishes  under  rest,  and 
increases  after  use  of  the  joint.  In  a  certain  number  of  cases 
it  may  be  possible  to  recognise  some  thickening  of  the  synovial 
membrane,  or  the  presence  of  friction  or  crepitation  from  the 
mutual  contact  of  floating  masses  of  fibrin  or  melon-seed  bodies. 
This  is  best  appreciated  if  the  knee  is  alternately  flexed  and 
extended  by  the  patient  while  the 
surgeon  grasps  and  compresses  it 
with  both  his  hands.  If  the  joint  is 
opened,  fibrinous  material,  often  in 
the  form  of  melon-seed  bodies,  may 
be  found  lining  the  synovial  mem- 
brane and  partially  covering  the 
articular  surfaces.  These  may  be 
found  in  the  fluid  withdrawn  from 
the  joint  by  tapping. 

Tuberculous  hydrops  is  to  be 
diagnosed  from  the  eflusion  which 
results  from  sprain,  from  the  hydro}is 
of  gonorrhoea,  arthritis  deformans, 
Charcot's  disease,  and  pyogenic  dis- 
ease in  an  adjacent  bone,  and  from 
the  hsemarthrosis  met  with  in 
bleeders.  Given  a  patient,  and 
especially  a  young  adult  with  fluid 
in  the  knee,  and  having  excluded 
injury,  it  is  most  likely  due  either 
to  tuberculosis  or  gonorrhoea.  The 
presence  of  melon -seed  bodies  is 
confirmatory  of  the  diagnosis  of 
tubercle. 

Tuberculous  hydrops  is  especially 
ajncnable  to  conservative  treatment  by  rest  and  by  injections 
of  iodofoi'm.  Relapse,  however,  is  not  uncommon,  and  ex- 
perience shows  that  if  the  disease  is  neglected  there  may  be 
a  gradual  transition  from  an  innocent  hydrops  into  the  graver 
types  of  synovial  tuberculosis. 

Fiipilkiry  or  Nodular  Tubercle  of  the  Synovial  Mcmhrave. — 
This  may  V)e  employed  as  a  clinical  term  to  distinguish  a 
condition  in  which  there  is  a  fringy,  papillary,  or  polypoidal 
growth  fi-om  tlie  .synovial  membrane.  It  is  most  often  met 
with  in  adult  males  between  the  ages  of  twenty  and  forty.  The 


Fia.  232. — Tubeiculous  Hydrops 
of  Kiieu  with  distuiisioii  of 
subcniral  bursa. 
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onset  and  progress  are  gradual,  the  chief  complaint  being  of 
stiffness  and  swelling,  which  are  worse  after  exertion.  Some- 
times there  are  symptoms  of  loose  body,  such  as  occasional 
locking  of  the  joint  with  pain,  and  inability  to  extend  the  limb ; 
but  the  locking  is  easily  disengaged,  and  the  movements  are 
free  again.  The  patient  may  give  a  history  of  several  years' 
partial  and  intermittent  disability,  with  lameness  and  occasional 
locking,  although  he  may  have  been  able  to  go  about  or  even 
to  continue  his  occupation. 

The  joint  exhibits  a  moderate  degree  of  hydrops.  When 
this  has  subsided  under  rest  it  may  be  possible  to  feel  ill- 
defined  cords,  or  tufts  or  nodular  masses,  and  to  grasp  between 
the  fingers  those  in  the  supra-patellar  pouch.  There  is  little 
wasting  of  muscles,  and  it  is  quite  exceptional  to  observe  any 
symptoms  of  implication  of  the  articular  surfaces  or  the  formation 
of  a  cold  abscess. 

On  opening  the  joint  there  may  escape  fluid  and  loose  bodies 
similar  to  those  described  under  hydrops,  and  if  the  finger  is 
introduced  into  the  cavity  the  upper  pouch  may  be  felt  to  be 
occupied  by  fringes  or  polypoidal  processes  derived  from  the 
synovial  membrane. 

The  diagnosis  is  to  be  made  from  arthritis  deformans,  and  in 
some  cases  from  loose  body  of  other  than  tuberculous  origin. 

The  treatment  specially  applicable  to  this  tyjDe  of  tuberculous 
disease  is  to  perform  a  partial  arthrectomy,  removing  the 
affected  synovial  membrane. 

Cold  abscess  or  empyema  of  the  knee  is  a  rare  condition  in 
which  the  joint  becomes  filled  with  pus.  It  usually  results  from 
a  primary  tuberculosis  of  the  synovial  membrane  in  those 
who  are  much  reduced  in  health,  and  who  are  the  subjects  of 
tuberculosis  elsewhere.  While  usually  insidious  in  its  develop- 
ment and  progress,  an  acute  form  attended  ^vith  fever  may  be 
met  with  in  children.  The  treatment  consists  in  evacuating  the 
pus,  and  in  filling  the  joint  with  iodoform  glycerin.  In  the 
absence  of  decided  improvement,  however,  recourse  must  be  had 
to  arthrectomy. 

Diffthse  Thickening  of  the  Synovial  Membrane — White  Swell- 
ing.— When  this  type  of  disease  originates  in  the  synovial 
membrane  and  remains  confined  to  it,  the  chief  clinical  feature 
is  that  of  an  indolent  elastic  swelling  in  the  area  of  the 
joint.  The  swelling  tapers  ofl:'  above  and  below,  so  that  it 
acquires  a  fusiform  shape,  and  it  appears  greater  than 
it  really  is  on  account  of  wasting  of  the  muscles.  There  is 
little  impairment  of  movement.    The  patient  limps  slightly. 
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keeps  the  knee  slightly  flexed,  and  complains  of  tiredness  and 
stiffness  after  exertion. 

As  time  goes  on  the  disease  tends  to  invade  and  destroy  the 
articular  surfaces,  and  gives  rise  to  more  severe  symptoms. 
There  is  pain,  which  is  readily  excited  by  jarring  of  the  limb 
or  by  any  attempt  at  movement.  There  may  be  startings  at 
night  and  interference  with  sleep.  The  joint  is  held  rigid.  If 
untreated,  flexion  becomes  more  pronounced, — it  may  be  to  a 
right  angle, — the  leg  and  foot  are 
rotated  outwards,  and  in  children  the 
tibia  may  be  displaced  backwards.  The 
wasting  of  muscles  continues,  the  part 
becomes  hot  to  the  touch,  the  swelling 
increases,  and  may  show  areas  of  soften- 
ing or  fluctuation  from  abscess  forma- 
tion. 

White  swelling  is  to  be  differentiated 
from  peri-synovial  gummata,  from  sar- 
coma of  the  lower  end  of  the  femur, 
and  from  bleeder's  knee.  In  the  first 
of  these  the  swelling  is  nodular  and 
less  uniform,  and  there  may  be  tertiary 
ulcers  or  depressed  scars  in  the  neigh 
bourhood  of  the  patella.  In  sarcoma 
the  swelling  is  more  marked  on  one 
or  other  side  of  the  joint,  it  is  uneven 
or  nodular,  it  does  not  correspond  to 
the  shape  of  the  synovial  membrane, 
but  may  extend  beyond  the  limits  of 
the  joint,  and  it  involves  the  bone  to 
a  greater  extent  than  is  usual  in  cases 
of  joint  disease.  Skiagrams  may  show 
expansion  of  the  bone  in  central  tumours, 
or  abundant  new  bone  in  cases  of  ossifying  sarcoma.  In  difhcult 
cases  recourse  should  be  had  to  exploratory  incision.  The 
diagnosis  of  bleeder's  knee  is  chiefly  to  be  made  from  the  history. 

Primary  Tuberculom  Disease  in  the  Bones  of  the  Knee. — So 
long  as  the  foci  are  confined  to  the  interior  of  the  bone  affected 
it  is  usually  impossible  to  recognise  their  existence,  unless  they 
are  of  .sufficient  size  to  cause  enlargement  of  the  bone  or  to  be 
recogni.yable  in  a  skiagram. 

If  the  focus  reaches  the  surface  of  the  bone  ov;tside  the 
limits  of  the  synovial  membrane  there  is  tenderness  on  pressure, 
pain  in  walking,  and  probably  a  limp,  and  a  cold  abscess  may 


Fio.  233.— Diffuse  Thicken- 
ing of  Synovial  Membrane 
of  Knee  (White  Swelling). 
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develop.  The  joint,  altliough  perhaps  a  little  sensitive  and 
restricted  in  its  movements,  and  in  some  cases  the  seat  of  a 
serous  effusion,  may  not  become  infected  with  tubercle  unless 
the  disease  in  the  bone  is  neglected. 

If  the  focus  reaches  the  surface  of  the  bone  at  the  level  of 
the  reflection  of  the  synovial  membrane,  the  membrane  becomes 
thickened  at  the  site  of  infection  in  the  first  instance ;  but  as 
time  goes  on,  it  becomes  infected  throughout,  just  as  in  primary 
synovial  disease.  The  clinical  features  are  similar  to  those 
described  under  the  head  of  diffuse  thickening  of  the  synovial 
membrane, — only  they  are  apt  to  be  more  sevei'e  and  to  progress 
more  rapidly,  and  to  be  associated  wth  abscess  formation  in  the 
vicinity  of.  the  osseous  focus. 

If  the  focus  reaches  the  surface  of  the  bone  where  it  is 
covered  by  articular  cartilage,  the  latter  is  perforated  or  detached, 
and  the  joint  becomes  infected.  The  symptoms  vary  with  the 
nature  of  the  perforation  and  the  amount  of  infective  material 
thrown  into  the  joint.  The  resulting  joint  disease  may  evolve 
gradually  and  assume  the  characters  of  a  dry  arthritis  with  pain, 
rigidity  and  tendency  towards  fibrous  ankylosis,  or  it  may 
develop  suddenly  and  progress  rapidly  towards  suppuration  and 
disorganisation  of  the  joint. 

Tuberculous  disease,  attended  only  by  symptoms  of  involve- 
ment of  the  articular  surfaces,  is  to  be  differentiated  from 
arthritis  deformans  and  from  hysterical  knee. 

The  formation  of  abscess  in  tuberculous  disease  of  the  knee 
takes  place  in  rather  more  than  fifty  per  cent,  of  cases.  Abscesses 
may  originate  in  the  substance  of  the  synovial  membrane,  within 
the  synovial  cavity  or  in  one  of  its  compartments,  in  the  sur- 
rounding cellular  tissue,  or  in  relation  to  one  of  the  bursas  in 
the  popliteal  space.  When  left  to  themselves  such  abscesses 
tend  to  spread  up  into  the  thigh  or  down  the  back  of  the 
leg,  and  numerous  sinuses  may  result  from  their  rupture  through 
the  skin. 

.  The  diagnosis  of  tuberculous  disease  of  the  knee  has  been 
considered  in  relation  to  the  different  clinical  tyj^es. 

T'reatment. — Conservative  measures  are  indicated  Avhere  there 
is  a  prospect  of  obtaining  a  movable  joint.  When  the  articular 
surfaces  are  so  involved  that  this  is  no  longer  possible,  it  is 
usually  both  a  waste  of  time  and  a  source  of  danger  to  the 
patient  to  persist  with  conservative  measures.  By  means  of 
operation  one  may  anticipate  cure  of  the  disease  within  a 
definite  time,  and  although  the  knee  is  stiff  the  Hmb  is  a  useful 
one.    We  may  be  justified  in  persevering  a  little  longer  with 
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conservative  methods  in  the  case  of  children,  because  they  liave 
greater  recuperative  powers,  because  time  is  of  secondary 
importance,  and  because  extensive  operations  on  the  bones  may 
interfere  with  the  growth  of  the  limb. 

The  methods  of  conservative  treatment  are  similar  to  those 
employed  in  other  joints.  The  limb  is  immobilised  in  the 
position  of  almost  complete  extension.  If  the  joint  is  sensitive 
and  tends  to  be  flexed,  the  patient  is  confined  to  bed,  the  limb 
is  secured  to  a  posterior  splint,  and  extension  with  the  weight 
and  pulley  is  applied  to  the  leg.  If  there  is  no  pain  or 
tendency  to  flexion,  or  when  these  have  been  overcome,  the 
limb  is  put  up  in  a  Thomas'  splint,  and  the  patient  is  allowed 
to  go  about.  The  splint  is  removed  at  intervals  to  allow  of 
examination  of  the  joint,  for  washing  and  douching  of  the 
limb,  and  at  a  later  period  for  movement,  massage,  and 
electrical  stimulation  of  the  atrophied  muscles.  The  sjjlint  is 
worn  for  a  period  varying  from  six  to  twelve  months  ;  before 
being  discarded  altogether  it  may  be  left  off  at  night ;  it  is 
ultimately  replaced  by  an  elastic  bandage. 

Treatment  by  venous  congestion  and  the  injection  of  iodoform 
glycerin  may  in  some  cases  be  advantageously  added  to  that 
by  rest.  The  needle  of  the  syringe  is  introduced  either  into  the 
upper  pouch  or  into  the  interval  between  the  bones  on  the 
inner  side  of  the  ligamentum  patellie. 

The  treatment  of  abscess  and  of  extra-articular  foci  in  the 
bones  is  carried  out  on  the  same  lines  as  in  other  joints. 

The  indications  for  operative  treatment  may  be  stated  as 
follows: — 1.  Where  there  are  marked  symptoms  of  destruc- 
tion of  the  articular  cartilages.  2.  Where  there  is  a  de- 
formed attitude  incapable  of  being  rectified  without  operation. 
3.  Where  the  general  health  requires  that  the  disease  should  be 
got  rid  of  by  the  most  rapid  method.  4.  Where  the  disease 
has  progressed  in  spite  of  conservative  treatment,  or  where, 
from  the  mere  persistence  of  the  disease,  there  is  reason  to 
suspect  the  existence  of  serious  disease  in  the  bones,  or,  finally, 
where  the  disease  has  relapsed  after  apparent  cure. 

In  [latients  under  fifteen  years  of  age  the  operation  of 
arthrcctomy  is  preferred.  It  consists  in  removing  the  tuber- 
culous .synovial  membrane,  and,  if  the  articular  surfaces  are 
affected,  glaring  them  with  a  strong  knife.  Above  the  age 
of  fifteen  the  joint  is  cxci.scd ;  the  ends  of  the  bones  are 
removed  with  the  saw,  and  diseased  soft  structures  with  the 
knife  or  scissors. 

Amputation  is  performed  irrespective  of  age  when  arthrec- 
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tomy  or  excision  is  incapable  of  removing  the  whole  of  the 
disease,  and  this  is  called  for  because  of  the  general  health. 

Ti'eatment  of  Deformities  resulting  from  Antecedent  Disease 
of  the  Knee. — When  the  articular  surfaces  are  fairly  preserved, 
and  the  flexion  is  due  to  contraction  of  the  posterior  part  of 
the  capsule  and  other  structures  in  the  popliteal  sj^ace,  these 
should  be  divided  through  an  oblique  incision  made  from  above 
downwards  across  the  space.  If  forcible  correction  is  attempted 
without  cutting,  it  must  be  carried  out  gradually.  When  there 
is  fibrous  or  osseous  ankylosis  in  the  flexed  position  and  no 
hope  of  a  movable  joint,  a  more  extensive  operation  is  necessary. 
In  adults  this  consists  in  removing  a  wedge  of  bone.  In 
patients  who  are  still  growing,  it  may  be  possible  to  straighten 
the  limb  by  a  modified  arthrectomy  and  the  removal  of  a  thin 
slice  of  bone,  or  by  dividing  the  femur  above  the  joint.  The 
alternative  is  to  wait  until  the  patient  is  nearly  fully  gro'vra, 
and  then  remove  a  wedge  of  bone. 

Pyogenic  diseases  may  result  from  infection  through  the 
blood-stream,  from  the  spread  of  infection-  from  one  of  the 
adjacent  bones,  or  from  a  penetrating  wound  of  the  joint.  The 
clinical  features,  while  varying  in  acuteness  and  severity, 
always  include  well-marked  local  signs,  eflFusion  into  the  synovial 
cavity  being  a  prominent  and  easily  recognised  feature.  The 
commoner  types  include  the  serous  synovitis  associated  with 
disease  in  the  adjacent  bone,  acute  arthritis  of  infants, 
joint  suppuration  in  pysemia,  septic  arthritis  following  upon 
penetrating  wounds,  and  the  affections  which  result  from 
gonorrhoea. 

The  treatment  is  directed  to  meet  the  features  of  each 
individual  case.  The  limb  is  immobilised  on  a  posterior  splint. 
If  it  is  proposed  to  tap  the  joint,  the  trocar  and  cannula 
should  be  introduced  obliquely  into  the  supra-patellar  pouch. 
If  it  is  necessary  to  open  and  drain  the  joint,  the  incision  is 
made  on  one  or  both  sides  of  the  patella.  Even  then  the 
infection  may  continue  to  progress  and  threaten  the  life  of  the 
patient.  Under  these  conditions  the  best  procedure  is  to  lay 
the  joint  freely  open  from  side  to  side  by  dividing  the  patellar 
ligament  and  cajjsule ;  the  limb  is  flexed,  the  whole  wound  left 
open  and  packed  witli  gauze.  As  the  infection  subsides,  the 
limb  is  gradually  straightened.  It  is  sometimes  necessary  to 
make  additional  incisions  over  the  back  of  the  condyles  to 
drain  the  large  synovial  pouches  which  lie  behind  the  crucial 
ligaments.  If  these  methods  fail,  amputation  through  the  thigh 
is  to  be  had  recourse  to. 
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Arthritis  deformans  may  affect  the  knee  alone  or  in  combina- 
tion with  other  joints.  The  changes  related  to  the  synovial  mem- 
brane attain  their  maximum  development  in  this  joint,  and  may 
assume  the  form  of  hydrops  with  or  without  fibrinous  bodies,  or  of 
overgrowth  of  the  synovial  fringes  and  the  formation  of  peduncu- 
lated loose  bodies.  Fibrillation  of  the  cartilage  imparts  a  feeling 
of  roughness  when  the  joint  is  grasped  during  flexion  and 
extension,  while  lipping  of  the  margins  of  the  trochlear  surface 
of  the  femur  may  be  felt  when  the  joint  is  fully  flexed.  When 
a  portion  of  the  "lipping"  is  broken  ofi"  it  may  give  rise  to 
the  symptoms  of  loose  body.  In  advanced  cases  of  hydrops 
with  destruction  of  the  cartilages,  there  may  be  lateral  move- 
ment with  grating  of  the  articular  surfaces. 

In  cases  of  hydrops  the  joint  may  be  tapped  and  iodoform 
glycerin  injected.  When  the  symptoms  are  due  to  the  presence 
of  hypertrophied  fringes  and  loose  bodies,  these  may  be  removed 
by  operation.  When  the  disease  is  of  an  aggravated  type  and 
is  confined  to  one  knee,  the  question  of  excising  the  joint  should 
be  considered. 

Bleeder's  knee,  Charcot's  disease,  hysterical  knee  and  loose 
bodies  in  the  joint  have  been  sufficiently  described  in  the  general 
article  on  diseases  of  joints. 

The  Ankle-Joint. 

There  is  a  common  synovial  cavity  for  the  ankle  and  the 
inferior  tibio-fibular  joints.  The  lower  ossifying  junction  of 
the  fibula  is  included  within  the  limits  of  this  synovial  cavity  ; 
that  of  the  tibia  abuts  on  the  surface  immediately  above  the 
reflection  of  the  synovial  membrane.  The  astragalus  is  related 
to  three  articulations — the  ankle  above,  the  astragalo-scaphoid 
joint  in  front,  and  the  calcaneo-astragaloid  joint  below.  The 
close  proximity  of '  the  diflferent  tendon  sheaths  to  the  ankle 
exposes  tliem  to  the  spread  of  infective  disease  from  the  joint ; 
this  is  especially  true  of  the  sheaths  of  the  peronei  and  of  the 
tibialis  posticus. 

Tuberculous  Disease. — Tuberculous  disease  at  the  ankle  is 
as  frequently  met  with  in  adolescents  and  adults  as  it  is  in 
children.  In  the  majority  of  cases  it  commences  in  the  synovial 
membrane.  Gross  lesions  in  the  bones  are  comparatively  rare, 
and  are  more  often  met  with  in  the  head  and  neck  of  the 
astragalus  than  in  the  lower  ends  of  the  tibia  and  fibula. 

Primary  synovial  disease  usually  exhibits  the  features  of 
white   swelling,  anteriorly   projecting   beneath   the  extensor 
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tendons,  and  posteriorly  filling  up  the  hollows  on  either  side  of 
the  tendo  Achillis.  At  a  later  stage  the  swelling  is  also  seen 
below  the  malleoli  (Fig.  234).  The  foot  may  retain  its  normal 
attitude,  or  the  toes  may  be  slightly  pointed  and  adducted. 
The  calf  muscles  are  wasted,  there  is  little  complaint  of  pain, 
and  the  movements  of  the  joint  may  be  so  little  interfered  witli 
that  the  patient  can  walk  without  limping. 

When  the  articular  surfaces  have  become  affected,  there  is 
the  usual  pain  and  sensitiveness,  the  normal  movements  are 

restricted  or  abolished,  and  the 
patient  is  unable  to  put  the  heel 
to  the  ground. 

Primary  disease  in  the  bones, 
in  the  absence  of  white  swelling, 
may  cause  enlargement  of  one  or 
other  malleolus,  localised  pain 
and  tenderness,  and  a  limp  in 
walking.  In  other  cases  the  first 
signs  may  be  the  formation  of 
abscess  or  the  rapid  development 
of  articular  symptoms.  In  such 
cases  skiagrams  may  afford  valu- 
able information. 

A  combination  of  synovial  and 
osseous  disease  is  usually  met 
with  in  advanced  cases,  the  in- 
fection tending  to  spread  diffusely 
throughout  the  whole  region. 
Abscess  formation  is  an  early 
and  prominent  feature  of  disease 
of  the  ankle,  whether  of  osseous 
or  synovial  origin,  and  sinuses 
are  liable  to  form  around  the  joint.  Outlying  abscesses  and 
sinuses  are  usually  the  result  of  infection  of  the  tendon  sheaths 
in  the  neighbourhood.  When  tuberculous  teno-sjniovitis  occurs 
independently  of  disease  of  the  ankle,  the  swelling  is  confined 
to  one  aspect  of  the  joint.  In  sarcoma  the  swelling  lacks  the 
typical  distribution  of  that  met  with  in  joint  disease. 

The  prognosis  is  usually  unfavourable  in  adults  because  of 
the  extent  of  the  disease  and  of  the  frequency  of  tuberculosis 
elsewhere  in  the  body. 

The  treatment  is  conducted  on  the  same  lines  as  in  other 
joints  of  the  lower  extremity.  The  foot  is  immobilised  at  a 
right  angle  to  the  leg  by  splints  or  plaster  of  Paris.     If  it 


Fig.  234.  —  Advanced  Tuberculous 
Disease  of  Synovial  Membrane  of 
Ankle. 
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is  proposed  to  inject  iodoform  emulsion,  the  point  of  the  needle 
is  inserted  below  either  malleolus,  and  is  then  pushed  upwards 
alouij  the  astraaialus.  Abscess  is  treated  on  the  usual  lines. 
If  localised  disease  in  one  of  the  bones  is  recognised  before  the 
joint  is  infected  it  should  be  eradicated  by  operation.  The 
[)atieut  is  allowed  to  go  about  with  crutches  or  a  Thomas'  knee 
splint  if  articular  symptoms  are  absent  or  have  subsided. 

When  the  disease  is  diflfuse  and  resists  conservative  treatment, 
operation  must  not  be  delayed.  The  choice  lies  between 
arthrectomy  and  excision.  In  excising  the  joint  the  articular 
surfaces  of  the  constituent  bones  are  removed,  and  it  may  be 
necessary  to  take  away  the  whole  of  the  astragalus. 

Amputation  should  be  restricted  to  rapidly  progi-essing 
disease  in  adults  with  diffuse  suppuration  and  visceral 
tuberculosis,  and  to  cases  which  have  relapsed  after  excision. 
Wliatever  method  of  amputation  is  employed,  it  is  essential 
that  the  infected  tissues  should  be  completely  removed  to  avoid 
recrudescence  in  the  stump,  which  would  necessitate  re-amputation 
at  a  higher  level. 

The  other  diseases  of  the  ankle  include  2:)yo(i("mc,  (joiiorrlioeal, 
rheumatic^  gouty  and  hysterical  affections,  arthritis  deformans, 
and  Charcot's  disease.  The  last-named  is  generally  associated 
with  a  rapid  and  painless  disintegration  of  the  bones  of  the 
ankle  and  tarsus,  resulting  in  great  deformity  and  loss  of  the 
arch  of  the  foot — sometimes  associated  with  perforating  ulcer 
of  the  sole. 

Tuberculous  disease  in  the  tarsus  and  metatarstis  has  been 
considered  in  the  general  article  on  diseases  of  bone. 


CHAPTER  XXXI. 


THE  DEFORMITIES  OF  THE  EXTREMITIES. 

Congenital  dislocation  of  hip — Paralytic;  deformities — Contractures  and 
ankyloses  of  hip — Coxa  vara — Congenital  dislocations  of  knee  and 
patella — Genu  recurvatum — Paralytic  deformities — Contractures  and 
ankyloses  of  knee  —  Genu  valgum  and  genu  varum  —  Congenital 
deformities  of  leg — Bow-leg — Club-foot :  Talipes  equina  varus — Pes 
equinus — Pes  calcaneus — Pes  calcaneo-valgus  and  varus — Pes  cavus 
— Flat-foot  and  pes  valgus  —  Metatarsalgia  —  Hallux  valgus  and 
bunion — Hallux  varus — Hallux  rigidus  and  flexus — Hammer-toe — 
Hypertrophy  of  toes — SujDernunierary  toes  —  Webbed  toes  —  Con- 
genital absence  of  clavicle— \\'inged  scapula — Congenital  paralytic 
deformities  of  shoulder  —  Deformities  of  elbow — Club-hand — De- 
formities of  wrist — Deformities  of  fingers — Dupuytren's  contraction 
— Polydactylism. 

In  this  chapter  we  shall  study  those  abnormalities  in  the  attitude 
and  form  of  the  limbs — whether  congenital  or  acquired — which 
are  capable  of  being  benefited  by  mechanical  or  operative 
treatment.  This  subject  constitutes  an  important  branch  of 
what  is  known  as  orthopaedic  surgery. 


DEFORMITIES  OF  THE  LOWER  EXTREMITIES. 

Congenital  Dislocation  of  the  Hip. 

This  is  the  commonest  of  all  congenital  dislocations.  Its 
frequency  varies  in  different  countries,  being  much  greater  on 
the  continent  of  Europe  than  in  Britain.  It  is  sometimes 
hereditary,  and  it  may  be  associated  with  other  congenital 
deformities,  such  as  club  foot.  It  is  seven  times  more  common 
in  the  female  than  in  the  male.  It  may  occur  on  one  or  on 
both  sides,  but  unilateral  dislocation  is  decidedly  the  more 
frequent. 
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Of  the  many  views  which  have  been  expressed  regarding  its 
etiology,  that  of  HofFa  appears  to  U8  the  most  feasible.  He 
believes  that  the  dislocation  takes  place  in  the  early  months  of 
intra-uterine  life,  and  is  probably  associated  with  deficiency  of  the 
liqnor  amnii.  It  is  predisposed  to  by  the  flexed  and  adducted 
attitude  of  the  lower  extremities  of  the  foetus  in  utero,  and  as  a 
result  of  the  elastic  pressure  of  the  wall  of  the  uterus,  the  head 
of  the  femur  is  displaced  and  grows  past  the  acetabulum.  The 
acetabulum,  in  the  absence  of  the  head  of  the  bone,  does  not 
develop  properly,  but  remains  flattened  and  shallow,  so  that 


Fro.  23f). — Tracing  of  Eadiogram  of  Congenital  Dislocation  of  Hip. 


when  the  child  comes  to  put  its  weight  on  the  limb,  the  head  of 
the  femur  is  pushed  upwards  and  lies  against  the  ilium.  The 
greater  frequency  of  the  dislocation  in  the  female  is  probably 
due  to  the  fact  that  in  the  female  foetus  the  acetabulum  faces 
the  lateral  aspect  of  the  pelvis,  while  in  the  male  it  is  directed 
more  forwards. 

Pntholof/ical  Anatomy. — The  anatomical  changes  in  the  jiarts 
concerned  vary  in  children  of  difl^■erent  ages.  At  birth  the  head 
of  the  femur  lies  just  above  the  acetabulum,  and  when  the  child 
begins  to  walk  it  is,  under  the  influence  of  the  weight  of  the 
body,  pushed  still  higher,  till  it  comes  to  lie  immediately  outside 
the  anterior  .superior  spine.  The  head  of  the  femur  is  often 
elongated  or  conical,  its  articular  surface  uneven,  and  it  may  be 

VOL.  I — 44 


690    THE  DEFOE  MITIES  OF  THE  EXTEEMITIES. 


a  little  deijressed  in  relation  to  the  great  trochanter.  The 
acetabulum  is  narrow,  elongated,  and  shallow,  and  is  often 
partly  filled  up  with  fat  and  connective  tissue.  In  children  who 
have  reached  the  stage  of  walking  it  is  usually  triangular,  with 
the  apex  above  and  behind. 

In  contrast  to  what  is  observed  in  traumatic  dislocations,  a 
new  socket  is  very  rarely  foi-med,  because  the  head  of  the  femur 
is  separated  from  the  ilium  by  the  thick  capsule  of  the  joint. 

With  increasing  years  the  neck  of  the  femui-  becomes 
atrophied,  and  forms  with  the  shaft  an  angle  which  approaches 
a  right  angle. 

The  capsular  ligament  is  unusually  thick,  and  is  elongated, 
and  may  sometimes  assume  an  hour-glass  shape  as  a  result  of 
the  play  of  the  head  of  the  femur.  The  ligamentum  teres, 
which  is  nearly  always  present  in  the  unilateral'  dislocation,  is 
also  elongated  and  strongly  developed.  When  absent,  as  it 
frequently  is  in  bilateral  dislocations,  it  has  probably  never  been 
developed.  The  muscles  undergo  important  alterations  both  in 
length  and  direction  ;  those  which  pass  more  or  less  horizontally 
from  the  pelvis  to  the  trochanter  are  elongated,  while  those 
which  run  longitudinally,  including  the  adductors  and  ham- 
strings, are  shortened. 

Clinical  Features. — The  condition  rarely  attracts  attention 
until  the  child  begins  to  walk,  and  this  may  be  delayed  until 
the  age  of  two  or  even  three  years. 

In  unilateral  dislocation  there  is  a  decided  limp  and 
shortening  of  the  limb  on  the  affected  side.  The  limp  in 
walking  is  not  only  due  to  the  shortening  from  the  head  of  the 
bone  sliding  upwards  on  the  ilium,  but  also  to  the  alteration  in 
the  direction  of  the  muscles,  es2)ecially  of  the  gluteus  medius 
and  minimus.  These  muscles,  which  normally  maintain  the 
pelvis  horizontal,  are  no  longer  able  to  do  so,  and  every  time 
the  child  puts  the  dislocated  limb  to  the  ground  and  lifts  the 
other  one,  the  trunk  suddenly  lurches  to  the  sound  side.  The 
shortening,  which  increases  with  age,  and  may  finally  amount  to 
several  inches,  is  partly  compensated  for  by  resting  the  afifected 
limb  on  the  balls  of  the  toes  and  flexing  the  knee  of  the  sound 
limb. 

On  examination  of  the  affected  limb,  and  especially  on 
comparing  it  with  the  healthy  side,  it  is  observed  that  there  is 
slight  wasting  of  tlie  buttock  and  thigh,  and  considerable 
prominence  of  the  trochanter,  and  that  the  gluteal  fold  is 
straighter  and  'deeper  (Fig.  236).  The  limb  can  be  moved 
freely  in  all  directions  except  abduction.    The  trochanter  is  well 
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above  Nekton's  line.  The  head  of  the  femur  is  absent  from  its 
normal  situation,  and  may  be  felt  just  below  or  immediately  to 
the  outer  side  of  the  anterior  superior  spine.  In  young  children, 
if  the  pelvis  be  fixed,  the  head  of  the  bone  may  be  made  to 
glide  upwards  and  downwards  on  the  ilium.  The  pelvis  is 
inclined  forwards,  and  this  is  associated  with  flexion  at  the  hip 
and  well-marked  lordosis  of  the  lumbar  spine  (Fig.  237).  The 


'  "''X.         il^^P^^  ~  Congenital 

— >>"   JP'"'  Dislocation    of  Right 

Fio.  236.— Congenital  Dis-  Hip  in  a  girl  act.  2^, 

location  of  Right  Hip  in  a  showing    lordosis  of 

girl  ait.  9.  lumbar  spine. 

spine  is  also  curved  laterally  with  the  convexity  to  the  affected 
side.  The  lordosis  partially  disappears  when  the  child  lies  on 
its  back,  and  the  scoliosis  disappears  on  equalising  the  length 
of  the  limbs  by  placing  a  flat  object,  such  as  a  book,  under 
the  sole. 

In  hilateral  didocation  there  is  a  more  pronounced  alteration 
in  the  attitude  and  gait  of  the  patient.  The  trunk  appears  well 
grown  in  contrast  to  the  short  lower  limbs,  the  lordosis  of  the 
lumbar  .spine  is  very  marked,  and  is  associated  with  undue 
prominence  of  the  belly  and  of  the  buttocks.     The  gait  is 
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waddling,  like  that  of  a  ducl^,  the  trunk  lurching  from  one  side 
to  the  other  as  the  head  of  the  femur  glides  upwards  on  the 
ilium  with  each  step. 

The  diagnosis  is  easy  except  in  young  children  who  are  very 
fat.  In  cases  of  rickets  with  marked  lordosis  the  gait  may  be 
waddling,  but  the  trochanter  is  not  displaced  above  Nelatou's 
line,  and  the  head  of  the  bone  is  in  its  normal  position.  In 
coxa  vara  the  limb  is  shorteiwd  and  the  trochanter  is  displaced 
upwards,  but  the  head  of  the  femur  may  be  felt  to  be  in  the 
acetabulum,  and  cannot  be  made  to  move  up  and  down  ;  the 
limb  is  rotated  out,  and  abduction  is  more  restricted  than  in 
dislocation.  Any  doubt  will  be  cleared  up  by  using  the  X-rays 
(Fig.  235).  In  the  flail  joint  of  infantile  paralysis  the  resemblance 
to  congenital  dislocation  may  be  very  close  indeed ;  the  muscles, 
however,  are  more  wasted  and  are  slack,  and  the  normal  attitude 
can  be  easily  restored  by  pulling  on  the  limb.  In  hip  disease 
the  movements  at  the  joint  are  restricted  or  absent. 

Prognosis. — The  deformity  and  disability  become  more  and 
more  pronounced  as  the  capsular  and  round  ligaments  become 
further  stretched  by  the  weight  of  the  body  in  standing  and 
walking.  With  increasing  years  the  patient  suffers  from  fatigue 
and  pain  on  using  the  limb,  and  so  may  be  unable  to  undertake 
any  occupation  involving  much  standing  or  walking.  The 
sooner  the  affection  is  recognised  and  treated  the  greater  is  the 
prospect  of  cure. 

Treatment. — The  most  rational  and  satisfactory  treatment  is 
to  reduce  the  dislocation  by  manipulation,  or,  if  this  ideal  result 
is  not  attainable,  to  displace  the  head  of  the  bone  into  such  a 
position  that  it  -will  no  longer  glide  upwards  on  the  Uium. 
Paci,  Schede,  Mikulicz,  Lorenz,  and  Hoffa  have  specially 
developed  the  treatment  of  congenital  dislocation  on  these  lines. 

Reduction  by  Manipulation. — The  child  is  auiBstlietised ; 
extension  is  applied  to  the  leg  through  the  medium  of  a  liank  of 
worsted  above  the  malleoli  and  counter-extension  to  the  trunk 
by  means  of  a  perineal  band  ;  the  traction  is  gradually  increased 
until  the  trochanter  is  brought  down  to  the  level  of  Nelaton's 
line.  When  this  is  accomplished  the  limb  spontaneously  assumes 
the  abducted  position  and  the  prominence  of  the  trochanter 
disappears,  and  in  its  place  there  is  a  marked  depression. 
During  this  procedure  the  adductor  tendons  stand  out  like  cords, 
and  should  either  be  stretched  by  firmly  pressing  on  them  with 
the  thumbs  or  divided  subcutaneously. 

The  head  of  the  fcnuir,  having  been  brought  dowa  to  the 
level  of  tlie  acetabulum,  is  made  to  turn  towards  the  socket  by 
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fiexing  the  thigh  and  rotating  it  slightly  inwards.  If  the  flexed 
and  slightly  internally  rotated  limb  is  now  abducted  to  the 
maximum  degree — about  90° — the  head  of  the  femur  glides 
over  the  posterior  border  of  the  acetabulum  and  enters  the 
socket,  often  with  an  audible  click  and  an  appreciable  vibration 
of  the  limb  which  indicate  that  the  reduction  has  been  accom- 
plished. After  reduction,  the  abducted  limb  should  be  rotated 
outwards  until  the  head  of  the  femur  bulges  the  soft  parts  in 
the  fold  of  the  groin. 

The  limb  must  be  maintained  in  the  abducted  position, 
otherwise  the  head  tends  to  escape  from  the  socket.  This  is 
secured  by  an  accurately  fitting  plaster  bandage,  which  includes 
the  lower  part  of  the  trunk  and  the  afiected  limb  down  to 
the  knee. 

The  first  bandage  is  changed  after  ten  or  twelve  weeks,  and  is 
then  renewed  at  shorter  intervals,  the  angle  of  abduction  being 
diminished  at  each  renewal  until  the  limbs  are  nearly  parallel. 
At  the  end  of  six  months  the  bandage  is  given  iip,  and  massage 
and  exercises  are  employed ;  slight  abduction  of  the  affected 
limb  is  seciu-ed  by  raising  the  sole  of  the  sound  limb  one-half  or 
three-quarters  of  an  inch.  In  the  event  of  failure  to  reduce  the 
dislocation  on  the  first  attempt,  the  limb  should  be  fixed  in 
l)laster  in  the  attitude  of  abduction  and  eversion  for  fourteen 
days,  and  then  another  attempt  made.  In  bilateral  cases  both 
dislocations  should  be  reduced  at  one  sitting  if  possible ;  the 
child  is  then  put  up  in  a  plaster  bandage  with  both  thighs 
aVjducted  and  flexed  to  a  right  angle.  The  results  obtained  in  a 
large  series  of  cases  show  that  reduction  is  successful  in  the  great 
majority  of  children  under  six  years  of  age.  The  younger  the 
child  the  greater  is  the  prospect  of  success. 

Although  the  above  method  of  treatment  does  not  always 
enable  us  to  restore  the  condition  to  that  of  a  normal  hip,  the 
functional  results  obtained  are  extremely  satisfactory. 

Reduction  by  Open  Operation. — This  should  be  had  recourse 
to  in  cases  in  which  reduction  has  failed,  or  in  which  redislocation 
occurs.  The  operation  consists  in  exposing  the  joint  by  a  lateral 
or  anterior  incision,  drawing  aside  the  muscles,  dividing  the 
capsular  ligament,  displacing  the  head  of  the  bone,  enlarging 
and  deepening  the  acetabulum  by  means  of  the  gouge  or  sharp 
spoon,  and  I'cijlacing  the  head  in  the  socket.  Subcutaneous 
tenotomy  of  the  adductor  and  hamstring  tendons  may  be  neces- 
sary. The  best  results  are  obtained  when  this  operation  is 
[jcrfonned  between  the  third  and  eighth  years. 

In  patients  above  the  age  of  ten  reduction  is  less  likely  to  be 
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successful  by  either  of  the  preceding  methods.  Where,  however, 
the  patient  is  seriously  incapacitated  by  the  deformity,  au  attempt 
may  be  made  to  improve  the  existing  condition  of  affairs.  This 
may  be  accomplished  by  an  operation  which  secures  a  firm  fibrous 
ankylosis  at  the  hip  in  the  abducted  position  of  the  Limb. 
'  Paralytic  Deformities  of  the  Hip.  —  These  usually  result 
from  infantile  paralysis,  and  are  often  associated  with  similar 
paralytic  deformities  of  the  knee  and  ankle.  When  the  paralysis 
is  very  extensive  the  hip-joint  may  become  flail-hke  and  useless- — 
a  condition  which  may  be  relieved  by  the  use  of  a  supporting 
apparatus  or  by  arthrodesis.  When  the  paralysis  specially 
involves  definite  groups  of  muscles,  the  tendency  is  towards  con- 
tracture, usually  in  the  attitude  of  flexion  with  adduction  and 
inversion.  The  contracture  may  finally  result  in  a  dislocation 
either  onto  the  dorsum  ilii  or  onto  the  pubes.  The  dislocation 
may  even  occur  in  patients  who  are  confined  to  bed  (Fig.  238). 


Fig.  238. — Contracture  Deformities  of  f  light  Upper  aud  Lower  Limbs 
resulting  from  cerebral  palsy  in  infancy. 


The  contracture  may  be  remedied  by  massage,  weight  exten- 
sion, and  subcutaneous  division  of  the  shortened  structures. 
Reduction  of  the  dislocation  is  rarely  possible  without  having 
recourse  to  an  open  operation,  and  this  should  be  done  in  suit- 
able cases. 

Contractures  and  Ankyloses  of  the  Hip. — In  addition  to 
the  paralytic  contracture  above-mentioned,  other  forms  are  met 
with,  for  example,  as  a  result  of  cicatricial  contraction  of  the 
soft  parts  on  the  flexor  aspect  of  the  joint — such  as  may  follow 
upon  burns  or  disease  of  the  femoral  glands — or  from  shortening 
of  the  fasciaj,  muscles,  and  ligaments  on  the  flexor  aspect  of  the 
joint  in  conditions  in  which  the  hip  is  maintained  in  the  flexed 
position  for  long  periods — for  example,  in  psoas  abscess,  chronic 
rheumatism,  or  hysteria. 

JThe  majority,  however,  result  from  tuberculous  disease  of  the 
hip- joint,  and  have  been  already  considered.  In  a  certain  num- 
ber of  cases  the  contracture  of  the  soft,  parts  is  associated  with 
fibrous  or  osseous  ankylosis  of  the  joint. 

Coxa  Vara — Incurvation  of  the  Neck  of  the  Femur. — Coxa 
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vara  is  au  acquired  deformity  of  the  upper  end  of  the  femur, 
usually  associated  with  shortening  and  alteration  of  the  attitude 
of  the  limb.  Attention  has  been  directed  to  it  chielly  by  Miiller, 
Ogston,  and  Kocher.  Coxa  vara  is  not  a  disease  per  se,  but' 
may  result  from  any  pathological  condition  which  is  capable  of 
bringing  about  an  alteration  in  the  axis  of  the  neck  of  the  femur, 
whereby  the  head  is  depressed  either  to  or  below  the  level  of  the 
great  trochanter.    Several  forms  are  recognised. 

Adolescent  Coxa  Vara. — This,  the  most  common  clinical  type, 
is  met  with  chieliy  in  boys  between  the  ages  of  twelve  and 
eighteen.  It  may  be  associated  with  other  deformities  occurring 
at  or  near  puberty — such  as  lateral  curvature  of  the  spine,  knock- 
knee,  or  flat-foot.  It  is  usually  unilateral.  The  deformity  and 
resulting  disability  may  be  the  first  indications  of  the  condition, 
or  there  may  be  pain  and  stiffness  at  the  hip  before  there  is  any 
deformity.  When  pain  is  an  early  symptom,  and  especially 
when  it  is  also  referred  to  the  knee,  the  condition  closely  simu- 
lates hip-joint  disease.  The  patient  usually  complains  of  being 
easily  tired,  of  difficulty  in  kneeling  and  sitting,  and  of  an 
increasing  limp  in  walking. 

On  examination  the  limb  is  found  to  be  shortened,  and  the 
great  trochanter  displaced  upwards.  The  shortening,  which 
may  amount  to  as  much  as  two  inches,  is  estimated  by  applying 
Bryant's  or  Nelaton's  tests.  The  trochanter  is  usually  displaced 
backwards  as  well  as  upwards,  and  is  unnaturally  prominent. 
The  muscles  of  the  buttock  and  thigh  are  a  little  smaller  and 
softer  than  on  the  normal  side.  The  limb  is  more  or  less 
adducted,  and  its  normal  range  of  abduction  is  considerably 
restricted.  There  is  also,  as  a  rule,  some  degree  of  external 
rotation,  so  that  the  toes  are  turned  outwards  and  the  patient  is 
incapable  of  completely  rotating  the  limb  inwards.  Flexion  is 
also  restricted.  The  external  rotation  and  adduction  are  partially 
compensated  for  by  upward  tilting  of  the  pelvis  and  a  certain 
degree  of  lateral  curvature  of  the  spine. 

When  the  deformity  is  bilateral,  the  attitude  and  gait  are 
highly  characteristic,  as  the  adducted  and  everted  legs  tend  to 
cross  each  other  at  the  knee.  The  attitude  and  gait  may  be  of 
the  scissors-leg  type,  or  of  that  associated  with  certain  forms  of 
.spastic  paraplegia.  In  extreme  cases  the  patient  may  be  unable 
to  walk  at  all,  or  can  only  do  so  with  the  aid  of  crutches.  In 
the  recumbent  position  the  thighs  cross  each  other  when  the 
lower  limbs  arc  flexed  at  the  hip  and  knee. 

Patkolo(jical  Anatomy. — The  changes  in  the  upper  end  of  the 
femur  vary  in  different  cases.    There  may  be  a  simple  adduction 
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bend  of  the  neck  of  the  boue,  so  that  its  angle  is  diminished  from 
about  125°  to  about  60°,  or  this  may  be  combined  with  a  forward, 
or  less  frequently  with  a  backward  curving  of  the  neck.  In  the 
majority  of  cases  the  neck  presents  a  curve  with  the  convexity 
upwards  and  forwards,  while  its  lower  border  is  greatly  shortened, 
so  that  the  head  of  the  bone  may  come  into  contact  with  the 
lesser  trochanter,  and  the  shaft  is  adducted  and  rotated  outAvards. 
Less  commonly  the  bend  involves  the  epiphysial  junction  or 
the  upjjer  third  of  the  shaft.  The  cause  of  the  bending  is 
the  weight  of  the  body  acting  on  bone  which  has  been  softened 
by  any  disease  such  as  rickets,  osteomalacia,  or  osteomyelitis. 

Diagnosis. — -The  differential  diagnosis  between  coxa  vara  and 
hip  disease  may  present  considerable  difficulty.  In  hip  disease 
the  movements  of  the  joint — especially  the  rotatory  movements 
— are  usually  more  restricted  than  in  coxa  vara.  Skiagrams, 
although  sometimes  misleading,  are  often  of  great  value.  It  is 
to  be  borne  in  mind  that  tuberculous  disease  of  the  joint,  especially 
when  it  runs  its  course  without  sujJpuration,  may  give  rise  to 
the  deformity  of  the  upper  end  of  the  femur  -which  constitutes 
coxa  vara.  The  diagnosis  from  congenital  dislocation  of  the  hip 
can  usually  be  made  by  the  history,  the  examination  of  the  joint 
and  of  its  movements,  and  by  the  use  of  the  Rontgen  rays. 

Prognosis. — The  deformity  may  at  any  time  become  arrested, 
but  as  a  rule,  in  the  absence  of  treatment,  it  tends  to  increase. 

Treatment. — -In  the  early  stages  of  the  disease  our  efforts  are 
directed  towards  the  relief  of  pain  and  the  prevention  of  deformity. 
The  patient  must  either  give  up  standing  and  walking,  or  must 
wear  a  Thomas'  knee  splint  to  take  the  weight  oft'  the  limb. 
Rest  in  bed,  with  extension  of  the  limb,  is  often  necessary.  The 
general  health  should  be  improved  by  appropriate  diet  and  medi- 
cines, and  the  muscles  in  the  region  of  the  hip  should  be  massaged 
and  exercised.  Cycling  may  be  benehcial  after  the  pains  and 
stiffness  have  disappeared.  Where  deformity  is  a  prominent 
feature  and  seriously  interferes  with  locomotion,  improvement 
can  be  effected  only  by  operation.  This  consists  in  an  osteotomy 
either  through  or  below  the  great  trochanter,  the  bone  being 
divided  obliquely  downwards  and  inwards.  The  limb  is  then 
put  up  in  the  abducted  position,  the  adductor  muscles  being 
divided  if  necessary  to  allow  of  this.  In  extreme  cases  it  has 
been  found  necessary  to  excise  the  upper  end  of  the  femur.  The 
after  treatment  includes  the  use  of  massage  and  gymnastic 
exercises. 

Other  Forms  of  Coxa  Vara. — In  the  n'cJa'fs  of  cftild/inod  coxa 
vara  is  very  rare  in  comparison  with  other  deformities  of  the 
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skeleton.  It  is  most  often  associated  with  pioiiounced  eversion 
of  both  lower  extremities  (Fig.  239),  Avithout  the  capacity  for  ab- 
duction being  necessarily  restricted,  and  with  but  little  interference 
with  function.  The  deformity  is  usually  recovered  from  if 
the  child  receives  the  appropriate  treatment  for  rickets,  and  is 
put  up  in  a  double  long  splint  with  the  limbs  inverted  and 
abducted. 

In  artkn'tis  deformans  of  the  hip-joint  it  is  not  uncommon  to 
have  considerable  depression 
of  the  head  of  the  bone  and 
diminution  in  the  angle  of 
its  neck,  with  consequent  re- 
striction of  abduction.  Some- 
times the  upper  end  of  the 
shaft  is  curved  as  sliown  in 
Fig.  228. 

Injuries  of  the  upper  end 
of  the  femur  may  result  in 
coxa  vara — traumatic  coxa 
vara  (Royal  Whitman). 
Greenstick  fracture  of  the 
neck  of  the  femur  and  separa- 
tion of  the  epiijhysis  of  the 
head,  when  sustained  in  early 
childhood,  may  result  in 
softening  of  the  bone,  so  that 
it  bends  under  the  weight 
of  the  body.  The  deformity, 
which  is  the  same  as  that 

described   under   adolescent  .      .  t       t  •  i  • 

1  ,     Fig.  239. — Eversiou  of  Lower  Limbs  m 

coxa  vara,  may,  however,  not  ^j^i^gty  c^ji^,  the  subject  of  Coxa  Vara, 
show   itself   until  puberty. 

The  treatment  is  carried  out  on  the  lines  already  indicated. 


Deformities  in  the  Region  op  the  Knee. 

Congenital  Dislocation  at  the  knee-joint  is  extremely  rare. 
Tlie  displacement  may  be  permanent,  or  may  occur  occasionally 
from  accidental  movements  of  the  linil).  In  some  cases  it  can  be 
produced  at  will  by  the  patient  or  the  surgeon,  The  dislocation 
is  usually  incomplete,  and  its  direction  varies. 

Congenital  Dislocation  of  the  Patella  outwards. — This  may 
be  ])ersistent  or  intermittent.  In  the  persistent  foi-m  the  patella 
lies  on  the  external  condyle.    It  may  move  into  its  normal  place 
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when  the  knee  is  flexed,  or,  on  the  contrary,  it  may  pass  further 
outwards  and  become  completely  dislocated  (Fig.  240).  In  the 
intermittent  form  the  patella  lies  in  its  normal  place,  but  is  liable 
to  be  displaced  outwards  when  the  joint  is  flexed  ;  the  displace- 
ment usually  occurs  suddenly  in  walking,  and  the  patient  falls 
to  the  ground,  suffering  intense  pain.  The  knee-cap  is  readily 
replaced  on  extending  the  joint,  but  the  patient  is  usually  dis- 
abled for  a  day  or  two.  The  dislocation  recurs  at  irregular 
intervals,  and  the  patient  is  unable  to  prevent  it.  It  is  chiefly 
met  with  in  girls,  and  there  is  usually  a  history  that  the  child 

was  late  in  walking  and  learned  with 
difliculty.  On  examination,  the 
patella  is  found  to  have  an  abnormal 
range  of  movement  outwards,  al- 
though it  cannot  be  completely 
dislocated  without  causing  severe 
pain.  The  condition  is  frequently 
bilateral,  and  is  said  to  be  due  to 
an  imperfect  development  of  the 
external  condyle  of  the  femur.  It  is 
predisposed  to  by  knock-knee.  The 
following  methods  of  operative  treat- 
ment have  been  practised  for  its 
relief  : — Displacing  the  attachment 
of  the  ligamentum  patellas  inwards  : 
deepening  the  groove  for  the  patella 
on  the  trochlear  surface  of  the  femur ; 
tightening  up  the  capsular  ligament 
along  the  inner  side  of  the  i)atella. 
A  condition  of  bow-knee  may  be  pro- 
duced artificially  hy  sujJra-condylar 
osteotomy  of  the  femur,  as  recom- 
mended by  Chiene,  in  the  case  of  females,  in  whom  the  deformity 
would  be  hidden  by  the  clothes. 

Genu  Recurvatum. — In  this  deformity  the  knee  is  hyper- 
extended,  the  thigh  and  leg  forming  an  angle  which  is  open 
forwards. 

It  may  be  due  to  congenital  dislocation  of  the  tibia  forward, 
especially  when  this  is  associated  ■\\atli  absence  of  the  i^ateUa. 
A  more  common  congenital  form,  which  is  apparently  the  result 
of  a  faulty  attitude  of  the  lower  extremities  in  utero,  is  met 
with  apart  from  dislocation.  The  knee  is  convex  backwards,  and 
attempts  to  flex  the  joint  cause  pain.  When  the  deformity  is 
bilateral,  the  patclUe  are  usually  imjjerfectly  developed,  the  joints 


Fiu.  240. — Outward  Dislocation 
of  Patellae  in  a  girl  set.  14. 
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are  flail-like  and  permit  of  lateral  nioveineut.s.  The  treatment  is 
more  satisfactory  iu  unilateral  cases,  and  consists  in  flexing  the 
joint  to  a  right  angle  under  an  anaesthetic,  and  maintaining  this 
attitude  by  means  of  plaster  of  Paris  or  splints  until  it  is  well 
established. 

The  most  common  acquired  form  is  the  result  of  infantile 
paralysis,  and  will  be  described  with  the  paralytic  deformities. 

Genu  recurvatum  may  be  met  with  in  rickets  as  the  result 
of  a  backward  bend  of  the  tibia  immediately  below  its  upper 
epiphysis — sometimes  combined  with  an  exaggerated  forward 
curve  of  the  femur.  If  there  is  no  prospect  of  spontaneous 
rectification,  the  upper  end  of  the  tibia  should  be  divided  with 
the  osteotome,  and  the  limb  straightened. 

This  deformity  may  result  also  from  fracture  or  from  separa- 
tion of  one  of  the  epiphyses  in  the  region  of  the  knee,  or  from 
cicatricial  contraction  of  the  quadriceps.  As  a  result  of  bone  and 
joint  disease,  it  is  chiefly  met  with  in  neuro-arthropathies  when 
the  knee  has  become  disorganised  and  flail-like. 

Paralytic  Deformities  of  the  Knee. — These  are  commonly 
the  result  of  infantile  paralysis.  When  all  the  muscles  acting 
on  the  knee  are  paralysed,  the  joint  may  be  so  Jlail-like  that  the 
patient  is  unable  to  stand  without  the  aid  of  a  crutch,  or  when 
the  weight  of  the  body  is  put  on  the  limb  it  assumes  the  attitude 
of  genu  recurvatum.  The  treatment  for  the  flail-joint  is  the  use 
of  a  rigid  apparatus  or  the  operation  of  arthi'odesis.  When  the 
quadriceps  is  completely  paralysed,  and  the  flexors  are  function- 
ally active,  the  tendency  is  towards  contracture  of  the  knee  in 
the  flexed  position.  This  is  to  be  combated  by  weight  extension, 
forcible  straightening,  or  open  division  of  the  shortened  structures 
in  the  ham.  In  the  event  of  failure  by  these  means  the  femur 
should  be  divided  above  the  condyles,  and  the  limb  put  up  in 
the  attitude  of  slight  hyperextension,  as  this  will  afford  the 
most  reliable  support  in  the  upright  posture. 

When  the  quadriceps  is  only  partially  paralysed  the  limb 
acquires  the  attitude  of  genu  recurvatum.  The  patient  is  obliged 
to  maintain  the  joint  in  the  position  of  extreme  extension  because 
he  finds  that  the  least  degree  of  flexion  results  in  the  limb  giving 
way  under  him.  In  course  of  time  the  posterior  ligament 
becomes  stretched,  and  the  joint  becomes  hyperextended.  The 
treatment  consists  in  wearing  an  apjmratus  which  ensures 
rigidity  of  the  joint,  or  in  transplanting  the  sartorius  and  tensor 
fasciae  femoris  into  the  apon,eurosis  of  the  quadriceps  extensor, 
so  as  to  compensate  for  the  loss  of  power  in  this  muscle.  In 
extreme  cases  it  may  be  better  to  perform  artlirodesis. 
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'In  spastic  paralysis  the  knee  is  affected  along  with  the  other 
joints  of  the  limb,  and  usually  presents  a  condition  of  contracture 
with  flexion  and  genu  valgum  (Fig.  241).  In  certain  cases  an 
attempt  may  be  made  by  arthrodesis  to  render  the  limb  capable 
of  giving  support. 

Contracture  and  Ankylosis  at  the  Knee. — In  addition  to 
the  different  paralytic  forms  above  described,  contracture  may 

result  from  hysteria,  from 
ulceration  and  suppuration 
in  the  pojiliteal  sjDace,  and 
from  disease — osteomyelitis 
—  in  one  of  the  adjacent 
bones.  The  greater  number 
of  contractures  and  anky- 
loses are  the  result  of  disease 
of  the  joint,  and  have  been 
already  described. 


Genu  Valgum  and  Genu 
Varum.  ' 

In  the  normal  limb,  a  line 
drawn  from  the  centre  of 
the  head  of  the  femur  to  a 
l^oint  midway  between  the 
malleoli  passes  through  the 
centre  of  the  knee-joint.  If 
Fig.  241 -lufantile  Paralysis  of  both  line  passes  outside  the 
Lower  Limbs  m  a  boy  xt.  15,  sliowug        ,  ,        .  .  , 

contracture  deformities.  centre  of  the  kuee-jomt,  the 

condition  is  one  of  genu 
valgum  ;  if  inside,  it  is  one  of  genu  varum  (Fig.  242). 

Genu  Valgum  —  Knock-knee. — In  this  deformity  the  leg 
joins  the  thigh  at  an  angle  which  is  open  outwards.  When  the 
affection  is  bilateral  the  projecting  knees  tend  to  knock  against 
each  other  in  walking,  and  the  term  X-legs  may  be  applied  to  it. 
Our  knowledge  of  knock-knee  is  largely  due  to  the  observations 
oF  Macewen  and  of  jNIikulicz,  and  to  information  afforded  by  the 
Rontgen  rays. 

Etlolofn/. — AVhile  attention  was  formerly  directed  to  the  soft 
parts  as  being  concerned  in  the  production  of  knock-knee,  it  is 
now  known  that  the  primary  cause,  is  in  the  bones,  and  that  it 
consists  in  an  inequality  of  growth  at  tlic  ossifying  junctions  of 
the  fenmr  and  tibia.     In  children  the  essential  cause  is  the 
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presence  of  rickets,  and  the  determining  factor  is  a  faulty  attitude 
of  the  limbs  in  standing  and  walking.  The  legs  being  abducted, 
the  weight  of  the  body  falls  unequally  on  the  outer  and  inner 
parts  of  the  ossifying  junctions,  with  the  result  that  there  is 
inequality  of  growth  and  consequent  persistence  and  increase  of 
the  deformed  attitude.  In  adolescents  there  are  also  changes  at 
the  ossifying  junctions  similar  to  those  met  with  in  rickets,  and 
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Fro.  242. 

the  determining  factor  is  again  a  faulty  attitude  of  the  limbs. in 
standing  and  walking. 

Fatliological  Anatomy. — lixamination  of  the  bones  in  knock- 
knee  .shows  that  in  .some  cases  the  lower  third  of  the  diaphysis 
of  the  femur  is  lengthened  on  its  inner  side  and  shortened  on 
its  outer  side,  and  that  the  epiphysis,  itself  unaltered,  is  fitted 
on  to  the  diaphysis  obliquely,  so  that  the  internal  condyle  appears 
to  be  increased  in  length  and  to  occupy  a  level  distinctly  below 
that  of  the  external  condyle.  In  other  cases  the  tibia  shows 
corresponding  alterations.  On  section  of  the  bones  the  epiphysial 
cartilage  and  the  zone  of  ossification  are  wider,  thicker,  and  more 
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irregular  than  normal — changes  which  are  usually  regarded  as  of 
rachitic  origin. 

The  neck  of  the  femur  is  shortened  and  its  angle  diminished. 
The  bones  of  the  leg  are  sometimes  bent  inwards  in  their  lower 
thirds,  so  as  to  compensate  jjartly  for  the  valgus  deformity  at  the 
knee.  The  articular  cartilage  over  the  external  condyle  and  the 
external  semilunar  cartilage  are  usually  thickened.  In  pro- 
nounced cases  the  patella  and  quadriceps  tendon  are  displaced  out- 
wards.   The  changes  in  the  soft  parts  are  secondary  to  those  in  the 

bones.     It  has  been  shown  by 
Symington  that  the  biceps  tendon 
and  ilio-tibial  band  are  shortened 
and  more  prominent  as  a  result  of 
the  approximation  of  their  attach- 
ments, and  they  are  also  displaced 
outwards.   The  sartorius 
and  gracilis  are  displaced 
backwards,  so  that  they 
descend  behind  instead 
of  on  the  inner  side  of 
the  knee.  The  popliteal  artery  lies 
on  the  back  of  the  external  condyle 
instead  of  in  the  hollow  between 
the  condyles,  and  the  internal  pop- 
liteal nerve  is  displaced  even  further 
outwards.  The  capsular  and  other 
ligaments  are  usually  slack,  so 
that  the  joint  is  wobbly  and  easily 
hyperextended.    There  is  often  a 
little  effusion  into  the  joint. 

Clinical  Features. — In  the  in- 
fantile form  (Fig.  24.3)  the  knock- 
knee  is  very  commonly  associated 
with  signs  of  rickets  in  other 
parts  of  the  skeleton,  and  especially  Avith  bending  of  the 
tibia  and  femur,  and  in  extreme  cases  the  child  may  be  unable 
to  walk.  In  the  majority  of  cases  of  adolescent  knock-knee  the 
patient  seeks  advice  because  of  the  deformity  alone,  but  in 
addition  he  may  complain  of  pain  after  exertion,  especially  at  the 
inner  side  of  the  e])iphysial  junctions,  of  being  easily  tired,  and 
of  his  incapacity  for  any  laborious  occupation,  or  even  for  one 
involving  nmch  standing. 

The  deformity  is  about  as  frequently  bilateral  as  unilateral. 
There  may  be  knock-knee  on  the  one  side  and  bow-knee  on  the 


Pig.  243.— Knock-knee  iu  Child  tet. 
7,  the  subject  of  Rickets.  The 
patient  was  unable  to  walk  with- 
out support. 
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other.  The  valgus  attitude  disaj^pears  on  flexion  of  the  knee  as 
the  result  of  simultaneous  outward  rotation  of  the  limb  at  the 
hip.  It  is  usually  possible  to  hyperextend  the  knee,  and  in  the 
extended  position  to  rotate  the  leg  out  to  a  greater  extent  than 
is  normal.  In  unilateral  knock-knee  the  affected  limb  is  a  little 
shorter  than  its  fellow,  but  the  patient  compensates  for  this  by 
depressing  the  pelvis  on  the  affected  side.  In  many  cases  of 
the  adolescent  type  the  bones  are  large  and  coarse  and  badly 
formed,  and  there  is  frequently  an  obtuse  or  pointed  spinous 
process  projecting  downwards  from  the  inner  tuberosity  of  the 
tibia. 

In  bilateral  adolescent  knock-knee  the  patient  abducts  the 
thigh  at  each  step  and  rotates  the  limb  outwards  at  the  hip,  so 
as  to  allow  the  projecting  knees  to  pass  each  other  more 
easily,  and  to  disguise  the  deformity.  He  usually  supinates 
or  inverts  the  foot,  and  turns  the  toes  inwards,  with  the  object 
of  bringing  the  whole  length  of  the  outer  border  of  the  sole  into 
contact  with  the  ground.  Flat-foot  is  the  exception.  The  boots 
usually  show  evidence  of  the  toes  being  turned  in,  and  they  are 
more  worn  along  the  outer  than  along  the  inner  border  of  the 
sole  and  heel. 

Prognosis. — While  there  is  some  prospect  of  spontaneous 
recovery  in  children  under  six  years,  the  usual  tendency  is  for 
the  deformity  to  increase  until  the  skeleton  reaches  maturity  at 
the  age  of  eighteen  or  twenty. 

Treatment  of  Infantile  Knock-knee. — The  general  treatment 
is  directed  towards  curing  the  rickets.  So  long  as  this  disease 
is  active  the  child  should  not  be  allowed  to  stand  or  walk.  The 
limbs  .should  be  strengthened  by  douching  and  massage  twice 
daily,  finishing  on  each  occasion  with  manipulations  which 
are  directed  to  undoing  the  deformity.  Of  the  numerous 
forms  of  apparatus  devised  for  knock  -  knee,  the  simplest 
consists  of  a  light  padded  splint  applied  on  the  outer  side  of 
each  limb,  extending  from  the  iliac  crest  to  three  inches  beyond 
the  foot.  The  .splint  is  fixed  above  and  below  by  bandages, 
and  the  projecting  knee  is  drawn  towards  it  by  a  feAV  turns 
of  elastic  webbing.  In  i)ronounced  cases  these  splints  are 
only  removed  for  purposes  of  massage  and  bathing.  In  the 
mildest  cases  they  are  only  worn  when  the  child  is  indoors.  A 
modified  form  of  Thomas'  hip  splint  is  efficacious,  but  requires 
careful  supervision.  A  simpler  plan  of  treatment,  specially 
applicable  to  hospital  out-patients,  is  to  straighten  the  limbs  as 
far  as  jiossible  under  chloroform  and  envelop  them  in  plaster  of 
Paris.    The  procedure  is  repeated  at  intervals  of  three  weeks 
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until  the  legs  are  quite  straight.  Whatever  plan  is  adopted,  it 
must  be  persevered  with  for  at  least  six  months,  until  the  bones 
have  become  rigid. 

If  the  child  is  approaching  the  age  of  five  or  six  before  it 
comes  under  treatment,  or  if  the  deformity  does  not  j-ield 
to  treatment  by. splints,  it  is  better  to  straighten  the  limb  by 
osteotomy,  taking  precautions,  however,  to  prevent  relapse  of 

the  deformity  until  the  softness  of 
the  bones  has  entirely  disappeared. 

In  adolescent  /mock-knee  the  con- 
ditions are  very  different  from  those 
obtaining  in  the  child.  Splints  and 
apparatus — esj^ecially  such  as  allow 
of  the  patient  walking  about — are  of 
little  or  no  value.  If  the  deformitj' 
is  at  all  marked  there  should  be  no 
hesitation  in  recommending  osteotomy. 
If  the  femur  is  chiefly  concerned,  it 
should  be  divided  above  the  condyles. 
If  the  tibia  is  mainly  responsible, 
it  should  be  divided  below  the  epi- 
physis, along  with  the  fibula.  In 
ca.se  of  failure  to  remedy  the  de- 
formity completely  by  one  of  these 
procedures,  it  should  be  supplemented 
or  followed  by  the  other.  It  is  verj' 
rarely  necessary  to  divide  the  tendon 
of  the  biceps  or  the  ilio-tibial  band. 
The  patient  gains  in  height  by  the 
operation,  but  a  considerable  time 
usually  elapses  before  his  capacity  for 
walking  attains  the  normal  standard. 

Other  forms  of  ge7iu  vak/um  than 
those  described  as  resulting  from 
rickets  are  relatively  rare.  There  is  a  congenital  form  arising  from 
faulty  position  of  the  limbs  in  utero  ;  a  traumatic  form  following 
fracture  or  epiphysial  separation  in  the  region  of  the  knee  ;  and  a 
paralytic  form  usually  combined  with  flexion  in  cases  of  spastic 
paralysis.  Finally,  genu  valgum  may  be  a  result  of  osteomyelitis 
of  the  lower  end  of  the  femur,  or  of  disease  in  the  knee-joint, 
such  as  tuberculosis,  arthritis  deformans,  or  Charcot's  disease. 

Genu  Varum — Bow-knee.- — In  this  deformity,  which  is  in 
nearly  every  respect  the  converse  of  genu  valgum,  the  leg  joins 
the  thigh  at  an  angle  which  is  open  inwards.    It  is  almost 


Fig.  244. — Bow-knee  in 
Rickety  Cliild. 
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invariably  bilateral  and  of  rachitic  origin  (Fig.  244).  It  is 
frequently  associated  with  bow-legs.  The  tibia  takes  a  greater 
share  in  its  production  than  the  femur.  Although  an  ungainly 
deformity,  it  is  much  less  frequently  the  source  of  complaint 
than  knock-knee,  because  it  does  not  interfere  with  locomotion 
— as  a  matter  of  fact,  the  subjects  of  it,  although  short  in 
stature,  are  unusually  sturdy  on  their  legs. 

Treatment  is  carried  out  on  the  same  lines  as  in  genu  valgum. 
If  an  operation  is  required  to  straighten  the  limbs,  the  tibia 
should  be  divided  below  the  knee  in  the  first  instance.  In 
adolescents  it  may  also  be  necessary  to  divide  the  fibula.  If  by 
this  the  deformity  is  not  corrected,  the  femur  should  be  divided 
above  the  condyles.  It  may  even  be  necessary  to  divide  the 
shafts  of  the  tibia  and  fibula,  especially  where  there  is  bow-leg 
as  well.  This  should  be  performed,  however,  at  a  subsequent 
operation. 

Congenital  Deficiencies  of  the  Bones  of  the  Leg. — The  tibia 
may  be  partly  or  completely  absent.  In  either  case  the  leg  is 
short  and  stunted,  the  knee  is  flexed,  the  foot  occupies  the 
position  of  extreme  equino-varus,  and  the  limb  is  useless.  The 
exact  nature  of  the  defect  is  demonstrated  by  the  Eontgen  rays. 
When  the  ujiper  end  of  the  tibia  is  absent,  the  fibula  articulates 
with  the  external  condyle  of  the  femur.  The  operative  treat- 
meat  is  difficult ;  it  aims  at  correcting  the  flexion  at  the  knee, 
the  equino-varus  of  the  foot,  and  substituting  the  fibula  for  the 
absent  tibia.  The  fleficiency  of  the  upper  end  may  be  com- 
pensated for  by  implanting  the  head  of  the  fibula  between  the 
condyles  of  the  femur,  and  that  at  the  lower  end  by  splitting 
the  fibula  so  as  to  form  a  socket  for  the  astragalus.  If  the 
lower  end  of  the  tibia  is  present,  it  may  be  prepared  as  a  socket 
for  the  fibula  after  cutting  this  bone  across.  If  an  operation 
fails  or  is  inapplicable,  the  deformed  leg  may  be  amputated  to 
allow  of  the  patient  using  an  artificial  limb. 

The  fibula  may  be  partly  or  completely  absent.  The  clinical 
appearances  depend  upon  the  condition  of  the  tibia.  When  the 
tibia  is  normal,  the  most  notable  feature  is  the  absence  of  the 
outer  ankle  bone,  and  the  extreme  valgus  attitude  of  the  foot. 
More  commonly  the  tibia  presents  a  sharp  forward  bend  just 
below  its  middle,  and  the  overlying  skin  presents  a  dimple  or 
scar-like  depression.  This  has  usually  been  regarded  as  an 
intra-uterine  fracture  of  the  tibia,  but  the  observations  of  HoS"a 
negative  this  view.  Both  the  bend  of  the  l)one.  and  the  de- 
pression on  the  skin  would  appear  to  be  due  to  pressure  exercised 
upon  the  leg  from  without  by  means  of  an  amniotic  band  or 
VOL.  I — 45 
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adhesion.  As  the  child  increases  in  years  the  leg  fails  to 
grow,  the  deformity  becomes  more  pronounced,  and  the  toes 
become  pointed.  If  the  tibia  is  markedly  bent,  it  may  be 
straightened  by  osteotomy.  If  the  ankle  is  unstable  as  a  result 
of  the  absence  of  the  external  malleolus,  it  may  be  artificially 
ankylosed,  or  the  lower  end  of  the  tibia  may  be  split  vertically 
so  as  to  make  a  socket  for  the  astragalus.    In  either  case  the 

foot  is  placed  in  the  equinus  atti- 
tude to  compensate  for  the  short- 
ening of  the  leg.  Deficiency  of 
the  tibia  is  frequently  associated 
with  imperfect  development  of  the 
great  toe — deficiency  of  the  fibula 
with  absence  of  the  outer  toes  and 
their  metatarsal  bones. 

Volkmann's  Srqjra  -  malleolar 
Deformity. — This  term  is  applied 
to  a  congenital  deficiency  in  the 
development  of  the  bones  of  the 
leg,  and  especially  of  the  fibula, 
as  a  result  of  which  the  articular 
surface  is  oblique  and  the  foot 
deviates  to  one  or  other  side.  The 
foot  usually  occupies  a  valgus 
position,  the  sole  looking  out- 
wards, and  only  its  inner  border 
being  in  contact  Avith  the  ground. 
It  is  to  be  treated  by  supra- 
malleolar osteotomy. 

Rickety  Deformities  of  the 
Bones  of  the  Leg — Bow-legs. — 
Fig.  24.5. -Bow-leg  in  Kickety     These  are  very  common  in  children 
Child.  under  five,  and  they  are  nearly 

always  bilateral  and  sjTumetrical. 
They  may  occur  before  the  child  is  able  to  walk,  the  bones 
bending  in  the  attitude  in  which  they  are  habitually  placed — over 
the  nurse's  knee,  for  example,  or  as  they  are  crossed  underneath 
the  chUd  in  sitting.  In  children  who  are  able  to  walk,  the  de- 
formity is  due  to  the  weight  of  the  body  acting  on  the  softened 
bones.  In  either  case  the  bending  may  be  increased  by  the  trac- 
tion of  muscles,  and  sometimes  by  the  occurrence  of  greenstick 
fracture.  The  most  common  deformity  is  a  uniform  curvature  of 
the  bones  outwards  and  somewhat  forwards,  or  a  more  acute  bend 
in  the  lower  thirds  of  their  shafts.    In  some  cases  the  chief  curva- 
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ture  is  forwards.  The  ungainliness  in  walking  may  be  added  to 
by  flat-foot.  The  deformity  of  the  legs  may  be  associated  with 
knock-kuee  or  bow-knee.  Backward  curve  of  the  upper  eud  of  the 
tibia  has  been  described  as  one  of  the  causes  of  genu  recurvatum. 

The  chances  of  natural  straightening  of  the  curvature  are 
very  considerable  in  children  under  six  years,  and  especially  in 
those  who  are  actively  growing.  The  most  extreme  and  per- 
sistent deformities  are  met  with  in  rickety  dwarfs. 

Treatment. — Under  the  age  of  six  the  bones  will  probably 
straighten  if  the  child  is  treated  for  rickets  and  kept  off  its  feet. 
Well-padded  external  splints  shordd  be  applied  as  recommended 
for  knock-knee,  and  these  should  be  taken  off  at  intervals  for 
massage  and  douching,  and  manipulations  tending  to  undo  the 
curvature.  In  order  to  save  time  the  bones  may  be  forcibly 
straightened  under  chloroform.  Above  the  age  of  six,  when 
the  bones  have  become  hard,  they  must  be  divided  at  the  seat 
of  greatest  curvature.  In  the  tibia  an  oblique  or  vertical  osteo- 
tomy usually  suffices,  but  it  may  be  necessary  to  remove  a 
wedge  of  bone.  The  fibula  may  be  forcibly  straightened  or  may 
require  to  be  divided  through  a  separate  incision.  In  aggravated 
cases  it  may  also  be  necessary  to  divide  the  tendo  Achillis. 

The  deformities  of  the  legs  in  inherited  syj^jhilis,  ostitis 
deformans  and  osteomalacia  have  already  been  described. 

Deformities  of  the  Foot. 

Various  deformities  are  met  with  in  the  region  of  the  ankle 
and  tarsus.  The  term  "  talipes  "  is  commonly  used  to  include  all 
these,  but  will  be  here  restricted  to  that  form  in  which  the  heel 
is  more  or  less  elevated,  and  the  foot  supinated  so  that  it  rests 
on  its  outer  border — talipes  eqidno-varus  or  chib-foot.  In  pes 
equinus  the  foot  is  in  the  position  of  plantar-flexion,  and  the 
patient  walks  on  the  toes.  In  pes  calcaneiis  the  foot  is  dorsi- 
flexed  so  that  the  tip  of  the  heel  conies  in  contact  with  the 
ground.  This  deformity  may  be  combined  with  eversion  of  the 
foot,  ^je.s  calcaneo-valgus,  or  with  inversion,  pes  calcaneo-varus. 
When  the  instep  is  unduly  arched  the  terms  pes  cavus,  pes 
arcuatus  or  hoUoio  claw-foot  are  employed  ;  while  loss  of  the 
arch  constitutes  flat-foot  or  pes  valgus. 

Club-foot. 

Talipes  Equino-varus. — This  deformity  is  present  at  birth 
in  three- fourths  of  the  total  number  of  cases.  It  may  be  ac- 
quired, chiefly  as  a  result  of  infantile  pai-alysi.s. 
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Congenital  talij-tes  equino-varm  is  a  very  common  malforma- 
tion (Fig.  246).  It  may  be  met  with  in  several  members  of  one 
family,  and  is  sometimes  associated  with  other  congenital  de- 
formities such  as  hare-lip  or  spina  bifida.  It  is  twice  as  common 
in  the  male  as  in  the  female,  and  is  more  frequently  bilateral 
than  unilateral.  Its  etiology  is  still  a  matter  of  conjecture.  It 
may  be  pointed  out,  however,  that  the  foetal  foot  is  very  easily 
moulded  into  abnormal  attitudes  by  external  pressure,  such  as 
might  be  exercised  by  the  wall  of  the  uterus.  In  a  limited 
number  of  cases  there  are  indications  of  such  pressure  over  the 
bony  prominences  of  the  foot,  in  the  shape  of  circumscribed 
scar-like  areas  in  which  the  skin  is  atrophied. 

Pathological  Anatomy .—Iw  well-marked  cases  the  long  axis 
of  the  foot  presents  a  concavity  towards  the  inner  side,  the 

maximum  point  of 
the  curve  being  op- 
posite the  mid-tarsal 
joint.  Only  the  outer 
border  of  the  foot 
touches  the  ground 
when  the  patient  at- 
tempts to  stand,  and 
the  weight  is  borne 
on  the  base  of  the 
fifth  metatarsal,  the 
cuboid,  and  the 
greater  process  of 
the  OS  calcis. 

The  individual  tar- 
sal bones,  especially 
the  astragalus  and  os  calcis,  are  altered  in  shape  as  well  as  in 
their  relations  to  one  another  and  to  the  tibio- fibular  socket. 
The  scaphoid  and  cuboid  are  rotated  iuM^ards  around  the  anterior 
ends  of  the  astragalus  and  os  calcis  respectively,  and  the  tubercle 
of  the  scaphoid  comes  to  lie  very  close  to  the  internal  malleolus. 
The  lower  third  of  the  tibia  is  rotated  inwards  on  its  long 
axis. 

The  changes  in  the  soft  parts  follow  the  general  law  that 
tissues  which  are  relaxed  become  shortened,  while  those  which 
are  put  on  the  stretch  become  lengthened.  All  the  tissues  on 
the  inner,  concave,  side  of  the  foot  are  shortened.  The  ligaments 
most  affected  are  the  internal  lateral  and  the  posterior  ligaments 
of  the  ankle,  and  the  inferior  calcaneo-scaphoid  ligament.  There 
is  also  .shortening  of  the  muscles  inserted  into  the  tendo  Achillis, 
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and  to  a  less  extent  of  the  tibiales  anticus  and  posticus.  The 
extensor  tendons  on  the  dorsum  are  displaced  inwards. 

Clinical  Features. — In  children  who  have  not  walked  the 
degree  of  deformity  varies  in  different  cases.  Sometimes  it  is 
very  slight.  In  pronounced  cases  the  foot  is  turned  invv^ards 
and  forms  a  right  angle  with  the  leg ;  the  sole  looks  backwards 
and  the  inner  border  looks  upwards.  The  foot  appears  shortened 
because  it  is  curved  on  itself,  the  heel  is  narrow  and  more 
vertical,  the  inner  malleolus  is  obscured  by  the  approximation 
of  the  scaphoid,  and  the  external  malleolus  is  unduly  prominent. 

In  extreme  cases  the  supinated  foot  may  form  an  acute  angle 
mth  the  leg,  and  there  is  frequently  a  deep  transverse  de- 
pression across  the  sole,  the  result  of  contraction  of  the  plantar 
fascia — a  distinctive  feature  of  the  congenital  form  of  club- 
foot (Fig.  247). 

In  children  luho  have  ivalked  the  deformity  of  the  foot 
becomes  more  pronounced.  The  dorsum  of  the  foot  is  markedly 
uneven,  partly  because  of  the  prominence  of  the  individual 
tarsal  bones,  and  especially  of  the  head  of  the  astragalus  and 
greater  process  of  the  os  calcis,  and  partly  because  of  a  de- 
pression over  the  neck  of  the  astragalus.  Instead  of  resting  on 
its  outer  border,  the  foot  may  finally  rest  on  the  dorsum,  the 
sole  looking  upwards  and  backwards.  While  the  skin  over  the 
heel  remains  comparatively  thin  and  delicate,  that  covering  the 
outer  border  and  dorsum  of  the  foot  becomes  the  seat  of 
callosities,  beneath  which  adventitious  bursas  are  formed. 
These  bursse  are  liable  to  become  inflamed,  and  are  then  the 
source  of  great  suflPering,  and  if  they  suppurate  they  may  cause 
persistent  sinuses.  The  muscles  of  the  leg  and  foot,  although 
not  paralysed,  undergo  atrophy  from  disuse.  In  Avalking  the 
l)atient  lifts  one  foot  over  the  other  in  an  ungainly  and  laborious 
manner,  as  if  walking  on  stilts. 

In  adults  these  features  are  still  further  aggravated,  and 
there  are  permanent  changes  in  the  bones. 

Prof/nosis. — The  slighter  degrees  of  club-foot  may  be  com- 
pletely corrected.  The  severe  forms  may  be  improved  so  as  to 
give  the  patient  a  useful  limb.  The  younger  the  patient,  the 
more  easily  and  completely  is  the  deformity  rectified. 

Treatment. — This  should  be  commenced  as  soon  as  the 
viability  of  the  infant  is  beyond  question.  Manipulations 
directed  towards  the  correction  of  the  deformity  should  be 
carried  out  twice  or  thi'ice  daily.  The  liml)s  should  also  be 
massaged  and  bathed.  In  the  intervals  between  the  manipula- 
tions, the  foot  should  be  maintained  in  the  corrected  attitude 
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by  bandages.  At  the  end  of  two  or  three  months  assistance 
may  be  derived  from  the  use  of  splints, — either  a  simple  lateral 
poroplastic  or  aluminium  s}ilint  with  a  foot-piece,  or  some  form 
of  special  apparatus  which  aims  at  correcting  the  deformity.  If 
this  regime  is  systematically  persevered  with  from  ^\-ithin  a  few 
days  after  birth,  by  the  time  the  child  is  able  to  put  its  foot  to 
the  ground  the  deformity  will  be  so  far  corrected  that  some 
form  of  special  apparatus  can  be  worn — the  club-foot  shoes 
devised  by  Scarpa  and  Sayre  are  those  mo.st  generally  useful. 


Fig.  247. — Congenital  Talipes  Equino-varus,  in  man  a;t.  24. 

The  weight  of  the  body  also  acts  in  the  direction  of  correcting 
the  deformity. 

If  the  equinus  element  resists  correction,  the  tendo  AchUlis 
should  be  divided. 

Persistent  inversion  is  best  overcome  by  strapping  the  feet 
every  night  to  a  wooden  board  in  the  attitude  of  extreme 
eversion.  The  manipulations  and  massage  must  be  persevered 
with  for  at  least  another  year  on  account  of  the  tendency  towards 
relapse. 

Tenotomy  and  Forcible  Correction  under  Chloroform. — If  no 
treatment  has  been  carried  out  in  early  infancy,  more  energetic 
measures  are  required  to  correct  the  deformity.    We  have  now 
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to  deal  not  only  with  the  contracted  soft  parts,  but  with  changes 
in  the  bones,  resulting  from  their  having  grown  in  the  deformed 
attitude. 

The  soft  parts  most  requiring  division  are  the  tendo  Achillis, 
the  internal  and  posterior  ligaments  of  the  ankle,  the  plantar 
fascia,  the  calcaneo-scaphoid  ligaments  and  the  tibialis  posticus 
tendon.  The  varus  deformity  may  be  corrected  by  laying  the 
foot  on  its  outer  side  on  a  padded  triangular  wooden  block,  and 
pressing  forcibly  on  the  anterior  and  posterior  ends  of  the  foot 
so  as  to  undo  the  curve  on  its  inner  side  and  allow  of  abduction 
of  the  foot ;  this  is  usually  attended  with  cracking  as  the 
.shortened  ligaments  give  way.  The  equinus  is  then  corrected 
by  forcibly  dorsi- flexing  the  foot  until  the  deformity  is  over- 
corrected.  A  plaster  of  Paris  case  is  then  applied  to  maintain 
the  attitude  of  over-correction.  Some  surgeons  prefer  to  correct 
the  deformity  in  stages  instead  of  at  one  sitting  ;  in  this  case  the 
equinus  is  left  to  the  last.  In  older  children  the  strength  of  the 
hands  is  usually  insufBcient  and  mechanical  wrenches  may  be 
employed,  such  as  those  devised  by  Thomas,  Bradford,  or 
Lorenz.  Inversion  of  the  lower  limbs  as  a  whole  may  be 
corrected  by  fixing  the  feet  to  a  board  as  already  described. 

Operative  Treatment. — This  is  usually  required  in  cases 
which  have  been  neglected  in  infancy. 

Phelps'  o2)e7-ation,  which  consists  in  open  division  of  the  soft 
parts  on  the  inner  asjiect  of  the  foot,  is  indicated  in  moderately 
severe  cases  of  club-foot  in  which  the  bones  are  still  to  a  large 
extent  cartilaginous.  Having  rendered  the  foot  bloodless,  and 
having  divided  the  tendo  Achillis  and  posterior  ligament  of  the 
ankle  subcutaneously,  a  transverse  incision  is  made  across  the  inner, 
concave  a.spect  of  the  foot  ojjposite  the  astragalo-scaphoid  joint, 
dividing  everything  down  to  the  bone,  the  foot  meanwhile  being 
forcibly  abducted,  everted,  and  dorsi-flexed.  The  gaping  wound 
is  then  closed  by  a  flap  of  the  redundant  skin  dissected  up  from 
the  dorsum,  and  the  foot  is  secured  in  the  over-corrected  attitude. 

Resection  of  a  ivedge  frovi  the  tarsus  (Davies  Colley,  1876) 
is  reserved  for  the  most  severe  cases  in  which  the  shape  and 
rigidity  of  the  bones  absolutely  prevent  correction  of  the 
deformity.  A  curved  incision  is  made  on  the  outer  side  over 
the  most  prominent  part  of  the  convexity  of  the  tarsus,  the  soft 
parts  are  separated  and  drawn  aside,  and  by  means  of  an  osteo- 
tome a  wedge  of  bone,  sufhciently  large  to  admit  of  over- 
correction of  the  deformity,  is  removed.  The  base  of  the  wedge 
is  on  the  outer  aspect  and  includes  part  of  the  os  calcis, 
cuboid  and  astragalus,  while  its  apex  is  on  the  inner  aspect  of 
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the  scaphoid.  The  tendo  Achillis  and  tibialis  posticus  are  divided 
with  a  tenotomy  knife.  The  wound  is  closed  and  the  foot  main- 
tained in  position  by  splints  or  plaster  of  Paris. 

In  the  case  of  children  before  the  tarsal  bones  have  become 
completely  ossified,  Ogston  has  suggested  that,  instead  of  remov- 
ing a  wedge  from  the  tarsus,  the  osseous  nuclei  of  the  individual 
bones  should  be  gouged  out  and  the  cartilaginous  shell  left.  In 
this  way  the  intertarsal  joints  are  not  interfered  with,  the 
cartilaginous  tarsus  can  be  moulded  so  that  when  ossification  is 
completed  the  bones  differ  but  little  from  the  normal. 

Removal  of  the  astragalus  is  an  alternative  operation  to 
resection  of  the  tai'sus,  and  yields  at  least  equally  good  results. 

After  any  of  these  operative  procedures,  manipulations,  mas- 
sage, exercises,  electrical  stimulation  of  the  muscles  and  the  wearing 
of  some  apparatus  must  be  persevered  with  for  at  least  twelve 
months.  Failures  are  due  to  not  over-correcting  the  deformity 
completely  in  the  first  instance,  and  to  neglect  of  after-treatment. 

Finally,  amputation  by  Ch  opart  or  PirogofF's  method  may  be 
called  for. 

Acquired  Talipes  Equino-varus. — This  develops  as  a  result  of 
disease  or  injury  in  a  foot  which  was  previously  healthy.  In 
contrast  to  the  congenital  form,  it  is  said  to  be  equally  common 
in  the  two  sexes  and  is  frequently  unilateral. 

In  the  great  majority  of  cases  it  results  from  infantile  jMra- 
lysis.  When  this  specially  affects  the  extensor  and  peronei 
muscles  the  patient  is  unable  to  dorsi-flex  and  abduct  the  foot, 
and  it  hangs  with  the  toes  pointed  and  the  sole  turned  in.  At 
first  the  joints  are  quite  flaccid,  and  the  attitude  can  be  easily 
corrected  by  manipulation.  In  the  course  of  time,  however,  the 
opposing  muscles — those  inserted  into  the  tendo  Achillis,  the 
tibialis  posticus,  and  the  long  flexors  of  the  toes  —  become 
shortened.  There  is  also  secondary  contraction  of  the  plantar 
fascia  and  of  the  ligaments  on  the  inner  side  of  the  foot,  and  the 
deformity  is  thus  rendered  permanent.  The  bones  are  also 
altered  in  their  shape  and  mutual  relations,  the  astragalus  being 
displaced  forwards  so  that  a  large  portion  of  its  trochlear  surface 
protrudes  from  the  tibio-fibular  socket.  The  skin  of  the  foot  is 
cold  and  livid,  and  readily  suffers  from  piessure  sores.  The 
whole  limb  is  ill-developed,  and  may  be  shorter  than  its  fellow, 
and  the  paralysed  muscles  are  wasted  and  give  the  reaction  of 
degeneration.  A  similar  deformity  may  result  from  section  of 
the  external  popliteal  nerve,  from  the  peroneal  form  of  pro- 
gressive muscular  atro])hy,  and  from  })eripheral  neuritis. 

The  treatment  of  talipes  equino-varus  due  to  infantile  para- 
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lysis  varies  in  ditferent  cases.  If  the  deformity  is  easily 
corrected,  and  the  paralysis  is  confined  to  the  extensor  and 
jieronei  muscles,  satisfactory  results  are  obtained  by  re-enforcing 
the  pai'alysed  muscles  by  those  which  are  still  active — trans- 
plantation of  tendons  (Nicoladoni).  For  example,  the  tendo 
Achillis  may  be  split  longitudinally,  one-half  of  it  cut  across  and 
attached  to  the  distal  end  of  the  divided  peroneus  longus  ;  or  the 
liexor  longus  hallucis  may  be  spliced  into 
the  tibialis  anticus  or  the  tibialis  posticus 
into  the  extensor  longus  digitorum. 

If  the  paralysis  is  more  widely  dis- 
tributed, and  the  ankle  and  tarsal  joints 
are  fiail-like,  it  is  better  to  ankylose  the 
calcaneo-astragaloid  and  ankle-joints  by 
arthrodesis  (Albert).  It  may  be  necessary 
to  divide  the  plantar  fascia  and  other 
structures  which  have  undergone  secondary 
shortening. 

The  after-treatment  is  of  great  im- 
portance ;  it  consists  in  massage,  douch- 
ing, exercises,  and  electric  stimulation 
of  the  muscles.  As  great  improvement 
usually  results  from  the  use  of  the  limb, 
the  patient  should  be  got  on  to  his  feet 
as  soon  as  possible. 

The  equino-varus  which  results  from 
spastic  paralysis  is  nuich  less  frequently 
met  with.  In  contrast  to  the  fiaccid  con- 
dition presented  in  cases  of  infantile 
paralysis,  the  muscles  are  here  the  seat  of 
a  persistent  si)asm  which  gradually  merges 
into  contracture.  Deformity  results  from 
certain  groups  of  muscles — the  plantar 
flexors  and  invertors — getting  the  ujjper 

hand  and  distorting  the  foot  into  the  equino-varus  attitude  (Fig. 
241 ).  The  heel  is  markedly  drawn  up,  the  anterior  part  of  the  foot 
is  adductcd  and  inverted  at  the  mid-tarsal  joint.  The  muscles  are 
tense  and  rigid,  aiid  the  tendon  reflexes  are  exaggerated.  The 
condition  is  frequently  bilateral,  and  is  often  associated  with  other 
deformities  of  the  lower  limb  and  with  a  characteristic  spastic  gait. 
In  selected  cases,  considerable  improvement  may  be  brought 
about  by  division  of  the  tendons  of  the  shortened  muscles.  In 
severe  cases  it  may  be  necessary  to  resect  a  portion  of  the  tarsus 
or  to  remove  the  foot  by  Pirogofl''s  amputation. 


Fig.  248.— Infantile  Para- 
lysis of  Riglit  Lower  Ex- 
tremity in  a  girl  ret.  15. 
The  limb  is  short  and 
wasted,  and  the  foot  is 
in  the  position  of  equino- 
varus. 


714    THE  DEFORMITIES  OF  THE  EXTREMITIES. 


Lastly,  deformities  resembling  talipes  equino-varus  may  result 
from  injuries  in  the  region  of  the  ankle,  from  joint  aifections, 

and  from  cicatricial  changes  following 
extensive  burns  and  ulcers. 

The  occurrence  of  varus  without 
equinus  is  so  exceptional  as  not  to  call 
for  sepai-ate  description. 

Pes  Equinus. — This  deformity  con- 
sists in  plantar-flexion  of  the  foot  so 
that  in  typical  cases  the  patient  walks 
on  the  balls  of  the  toes  (Fig.  249).  It 
is  nearly  always  acquii'ed.  It  most 
commonly  results  from  infantile  or  from 
spastic  paralysis.  In  infantile  2Mraly- 
sis  it  is  most  often  unilateral  (Fig.  250). 
If  the  muscles  in  front  of  the  leg  alone 
are  paralysed  the  heel  is  drawn  up  by 
the  unopposed  contrac- 
tion of  the  calf  muscles. 
If  all  the  musclas  of  the 
leg  are  paralysed,  the 
anterior  jjart  of  the  foot 
drops  into  the  equinus  attitude  by  its 


Fig.  249.  —  Bilateral  Pes 
Equinus  in  a  boy  ast.  7,  tlie 
result  of  spastic  paralysis. 


own  weight. 


In  spastic  paralysis  the  deformity  is 
frequently  bilateral  and  is  usually  accom- 
panied by  excessive  arching  of  the  foot 
(pes  cavus)  from  plantar  -  flexion  at  the 
mid-tarsal  joint,  and  by  hy|3er-extension 
of  the  first  phalanges  and  plantar-flexion 
of  the  second  and  third  phalanges  of  the 
toes — "  clawing  of  the  toes." 

Among  the  less  frequent  causes  of 
pes  equinus  mention  may  be  made  of 
nerve  lesions  such  as  peripheral  neuritis, 
injuries  and  diseases  in  the  region  of  the 
ankle  where  the  foot  has  been  allowed 
to  remain  for  long  periods  in  the  attitude 
of  plantar-flexion.  In  a  limited  number 
of  cases,  the  equinus  attitude  is  adopted 
by  the  patient  in  order  to  compensate  for 
shortening  of  the  limb. 

Clinical  Features. — In  the  mildest  cases  the  })atient  is  able 
to  bring  the  foot  to  a  right  angle,  and  the  condition  is  easily 


10.  'iuO. — E.xtreme  Form 
of  Pes  Equinus  in  a  girl 
•xt.  8,  the  result  of  in- 
fantile paralysis. 
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overlooked.  In  average  cases  the  heel  is  raised  off  the  ground, 
and  the  foot  rests  on  the  balls  of  the  toes.  In  extreme  cases, 
and  especially  where  the  extensors  are  completely  paralysed,  the 
toes  may  be  flexed  towards  the  sole,  and  the  foot  rests  on  the 
dorsum.  The  patient  suflers  from  painful  corns  and  callosities, 
and  from  inflammation  in  the  newly -formed  burs*.  When 
uuilateral,  if  the  affected  limb  is  longer,  the  patient  compensates 
for  this  by  flexing  the  knee  and  throwing  the  limb  outwards 
in  walking.  In  severe  cases,  especially  where  both  limbs  are 
affected,  the  patient  may  be  entirely  dependent  on  crutches. 

The  astragalus  projects  on  the  dorsum,  the  anterior  part  of 
its  trochlear  surface  escapes  from  the  tibio-fibular  socket,  and 
the  OS  calcis  is  drawn  up  so  that  it  comes  into  contact  with 
the  bones  of  the  leg. 

Shortening  of  the  soft  parts  affects  chiefly  the  nmscles  inserted 
into  the  tendo  Achillis,  the  posterior  ligament  and  posterior 
parts  of  the  lateral  ligaments  of  the  ankle.  The  fasciae,  liga- 
ments and  muscles  of  the  sole  of  the  foot  are  also  shortened. 
The  flexors  of  the  toes,  the  tibialis  posticus  and  peroneus  longus 
are  shortened  to  a  less  degree. 

Treatment. — Of  all  the  deformities  of  the  foot,  pes  equinus 
is  the  one  most  easily  rectified.  The  treatment  is  conducted  on 
the  same  lines  as  in  talij^es  equino-varus.  In  recent  cases  a 
great  deal  may  be  done  by  regular  manipulations,  mas.sage,  exer- 
cises and  electricity,  and  by  the  wearing  of  some  corrective  splint 
or  apparatus  between  times.  In  cases  of  paralysis  limited  to  the 
extensors  their  function  may  be  restored  by  transplantation  of  the 
peroneus  longus  or  the  tibialis  posticus. 

In  well-marked  cases  it  is  necessary  to  divide  the  shortened 
structures,  and  especially  the  tendo  Achillis.  Instead  of 
catting  this  straight  across,  it  should  be  divided  as  follows. 
The  tenotomy  knife  is  introduced  on  one  side  of  the  tendon 
close  to  its  insertion,  and  is  made  to  cut  half-way  across  it. 
The  knife  is  again  introduced  one  inch  higher  up  on  the 
opposite  side  of  the  tendon,  and  is  made  to  cut  across  the  other 
half.  On  forcible  extension  the  tendon  readily  yields  to  the 
desired  extent.  The  deformity  is  then  forcibly  corrected  and 
the  limb  encased  in  plaster.  The  excessive  arching  of  the  foot 
(pes  cavus)  and  the  clawing  of  the  toes  usually  disappear  when 
the  equinus  is  coiTccted,  but  it  may  be  neces,sary  to  divide  the 
extensor  tendons,  especially  that  of  the  great  toe,  and  also  the 
plantar  fascia. 

In  aggravated  cases  of  long  standing  the  bones  must  be 
attacked,  as,  for  example,  by  excising  the  astragalus.  Arthrodesis 
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of  the  ankle  and  calcaneo-astragaloid  joints  may  be  indicated 
where  these  joints  are  flail-like.  Amputation  is  reserved  for 
cases  which  are  otherwise  hopeless.  When  the  deformity  is 
compensatory  to  shortening  of  the  limb,  it  is  usually  said  to  be 
a  mistake  to  correct  the  equinus.  Experience  shows,  however, 
that  in  young  patients  the  growth  of  the  limb  is  stimulated  by 
walking  on  the  limb  after  the  deformity  has  been  corrected. 

Pes  Calcaneus. — In  this  deformity  the  foot  is  dorsi-flexed  at 
the  ankle-joint.  It  may  occur  by  itself,  or  along  with  eversion 
— jies  calcaneo-valgus,  or  with  inversion  of  the  foot — -^^es  calcaneo- 
vartis. 

Pes  calcaneus  may  be  congenital  or  acquired.  In  the  con- 
genital form  the  deformity  is  frequently  bilateral.  There  is 
dorsi-flexion  at  tlie  ankle-joint,  and  if  forcible  plantar-flexion  is 
attempted,  the  extensor  tendons  stand  out  prominently.  In 
marked  cases  the  long  axis  of  the  os  calcis  is  vertical,  the  tendo 
Achillis  lies  in  close  contact  with  the  tibia,  and  the  hollows  on 
either  side  of  the  tendon  are  absent.  The  jjeronei  are  displaced 
from  their  grooves,  and  may  lie  in  front  of  the  external 
malleolus.  Treatment  is  conducted  on  the  same  lines  as  in 
other  congenital  deformities  of  the  foot.  Corrective  manipula- 
tions are  commenced  within  a  few  days  after  birth,  and  a 
mouldable  splint  is  worn  between  times.  When  the  child  begins 
to  walk  there  is  a  natural  tendency  towards  recovery.  In  severe 
cases  it  may  be  necessary  to  divide  the  contracted  tendons — the 
extensor  digitorum,  the  extensor  hallucis,  and,  it  may  be  also, 
the  peroneus  tertius  and  tibialis  anticus. 

In  the  acquired  form  the  appearances  are  very  different 
because  the  anterior  part  of  the  foot  is  usually  flexed  towards 
the  sole,  thus  disguising  to  a  certain  extent  the  dorsi-flexion  at 
the  ankle.  It  is  nearly  always  due  to  infantile  paralysis  in 
which  the  muscles  of  the  calf  are  completely  paralysed,  and  the 
anterior  muscles  are  only  slightly  aft'ected  or  escape  altogether. 
The  anterior  part  of  the  foot  is  flexed  towards  the  sole  by  the 
contraction  of  the  plantar  fascia  and  short  muscles  of  the  sole, 
the  heads  of  the  metatarsals  are  approximated  to  the  heel,  and  a 
deep  transverse  groove  is  formed  in  the  sole  opposite  the  mid- 
tai'sal  joint.  The  deformity  presents  a  combination  of  the 
hollow  foot — pes  cavus — with  pes  calcaneus.  The  skeleton 
resembles  that  of  a  Chinese  lady's  foot. 

The  patient  rests  on  the  heel  and  on  the  balls  of  the  great 
and  little  toes,  the  sole  of  the  foot  being  so  deeply  hollowed 
that  even  the  outer  border  does  not  touch  the  ground. 

The  treatment  varies  with  the  conditions  jjresent  in  each 
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Fig.  251. — Pes  Calcaneo-valgus. 
(From  a  cast  in  Mr.  Annandale's  collection.) 


such 


individual  case.  In  uncomplicated  paralysis  of  the  calf  muscles, 
the  tendo  Achillis  may 
be  reinforced  by  trans- 
planting into  it  the 
peronei  or  flexor  longus 
digitorum.  If  the  calf 
muscles  are  not  com- 
pletely paralysed  and 
the  tendo  Achillis  is 
merely  stretched,  this 
tendon  may  be  shortened 
by  splitting  it  longi- 
tudinally and  making  the 
ends  overlap,  or  its  in- 
sertion may  be  displaced 
downwards.  When  the 
ankle  is  flail-like  it  may 
be  necessary  to  perform 
arthrodesis.    The  cavus 

element  in  the  deformity  is  also  to  be  treated. 

Other  forms  of  acquired  pes  calcaneus, 
as  those  resulting  from  the  contraction  of  scars 
on  the  dorsum,  or  from  injury  or  disease  of  the 
lower  end  of  the  tibia,  are  occasionally  met  with 
and  are  to  be  treated  on  general  principles. 

Pes  Calcaneo-valgus. — This  deformity,  which 
consists  in  a  combination  of  dorsi-fiexion  at  the 
ankle  and  eversion  of  the  foot,  is  fully  as 
common  as  pure  calcaneus  (Fig.  251).  The 
\        heel  is  depressed,  the  sole  looks  outwards, 
the  arch  of  the  foot  is  u.sually  absent  and 

Although  it 
it  is  usually 
acquired  as  a  result  of  infantile 
])aralysis.  The  calf  muscles  are 
[)aralysed  while  the  peronei  retain 
their  i)ower,  and  along  with  the 
tibialis  anticus  and  the  extensors 
of  the  toes  become  secondarily 
contracted.  Treatment  is  con- 
ducted on  the  same  lines  as  in  pes 
calcaneus. 

Pes  Calcaneo-varus. — In  this  deformity  the  heel  is  depressed 
and  the  sole  of  the  foot  looks  inwards.    It  is  very  rare. 


its  inner  border  is  convex. 

may  be  congenital, 


Fio.  252. — Pes  Cavus  in  association 
with  Pes  Eqiiinus,  the  re.sult  of 
infantile  paralysis. 
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Pes  Cavus. — This  deformity  is  also  known  as  hollow  claw- 
fdot,  pes  arcuatus,  or  pes  excavatus.  The  longitudinal  arch 
of  the  foot  is  exaggerated  as  a  result  of  the  approximation  of 
the  heads  of  the  metatarsal  bones  to  the  heel.  There  is  a  mild 
form  which  is  congenital  and  sometimes  inherited,  and  which  is 
quite  independent  of  paralysis.  Pes  cavus  is  most  frequently 
met  with,  however,  as  an  addition  to  pes  equinus  or  pes 
calcaneus  of  paralytic  origin,  and  has  been  already  described. 
As  an  independent  aflfection  it  has  been  said  to  result  from 
paralysis  of  the  extensor  brevis  digitorum  or  of  the  interossei, 
but  the  evidence  in  support  of  this  is  by  no  means  convincing. 
It  may  occur  in  certain  rare  diseases  of  the  spinal  cord,  such  as 
Friedreich's  ataxia.  The  name  hollow  claw-foot  appropriately 
indicates  the  clinical  appearances.  The  arch  is  exaggerated  and 
the  instep  abnormally  high ;  there  is  hyperextensiou  of  the  toes 
at  the  metatarso-phalangeal  joints,  and  plantar-flexion  at  the 
inter -phalangeal  joints.  The  plantar  fascia  and  muscles  are 
shortened  in  association  with  the  approximation  of  the  heel  and 
the  balls  of  the  toes.  The  footprint  shows  that  neither  border 
of  the  sole  touches  the  ground.  The  patient  may  complain  of 
pain  in  the  instep,  of  difficulty  in  getting  properly  fitting  boots 
or  shoes,  and  of  painful  corns  over  the  heads  of  the  metatarsal 
bones. 

Treatment  should  be  first  directed  towards  the  equinus  or 
calcaneus  element  of  the  deformity,  for  if  these  are  corrected 
the  cavus  condition  tends  to  get  well.  The  contracted 
structures  in  the  sole  may  require  to  be  divided  either  sub- 
cutaneously  or  by  the  open  method,  as  a  preliminary  to  forcible 
correction. 

Flat-foot — Pes  Planus  and  Pes  Valgus. 

Flat-foot  or  splay-foot  is  that  deformitj'  in  which  the  foot 
tends  to  be  pronated  and  abducted  with  loss  of  the  arch.  The 
term  pes  planus  is  applicable  when  there  is  merely  loss  of  the 
arch,  pes  valgus  when  the  foot  is  pronated  so  that  the  sole  tends 
to  look  outwards.  Of  all  deformities  of  the  foot,  flat-foot  is 
the  one  for  which  advice  is  most  frequentlj'^  sought.  It  is 
usually  bilateral,  and  is  about  twice  as  common  in  the  male 
as  in  the  female.  Various  types  of  flat-foot  are  met  with,  and 
are  known  as  static,  congenital,  traumatic,  paralytic,  rachitic, 
rheumatic,  arthritic,  gonorrhoeal,  and  tabetic. 

Static  or  Adolescent  Flat-foot. — This  is  by  far  the 
commonest  and  most  important  variety  of  flat-foot  (Fig.  253). 
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It  is  called  static  because  the  essential  factor  in  its  production 
is  the  weight  of  the  body  in  tlie  erect  posture,  and  it  is  called 
adolescent  because  it  most  frequently  develops  between  the  ages 
of  fourteen  and  twenty. 

It  is  chiefly  met  with  in  rapidly  growing  individuals  with 
feeble  muscles  and  long  narrow  feet,  who,  after  leaving  school, 
begin  some  occupation  which  entails  much  standing  and  walking 
— such  as  that  of  factory  hands,  message  boys,  or  maid-servants. 
In  order  to  continue  standing  for  long  periods  the  patient 
adopts  an  attitude  which  makes  little  demand  on  the  muscles 
and  throws  nearly  all  the  strain  of  the  body  weight  on  the 
ligaments  and  bones  of  the  feet.  This,  which  has  been  called 
by  Annandale  "  the  attitude  of  rest,"  consists  in  standing  with 
the  limbs  apart,  the  knees  slightly  flexed,  the 
legs  slightly  rotated  outwards  at  the  knee,  and 
the  feet  pronated  with  the  toes  pointing  out- 
wards. In  walking,  the  feet  are  similarly  pro- 
nated and  the  toes  are  turned  out.  The  most 
important  local  factors  predisposing  to  flat-foot 
are  weakness  of  those  muscles  of  the  leg  and 
foot  which  normally  lend 
support  to  the  ankle  and  to 
the  tarsal  arches,  weakness 
of  the  ligaments  of  the  foot, 
and  softness  of   the  tarsal 

bones.     When  these  condi-        Fio.  253.— Adolescent  Flat-foot, 
tions  are  present  and  the 

patient  adopts  a  faulty  method  of  standing  and  walking, 
the  tendons  and  ligaments  are  exposed  to  undue  strain  and 
become  stretched,  the  bones  are  altered  in  shape  and  position, 
and  flat-foot  results.  The  head  of  the  astragalus  is  displacecl 
inwards  and  is  pushed  in  between  the  os  calcis  and  scaphoid, 
tending  to  separate  them  from  one  another,  stretching  the 
inferior  calcaneo- scaphoid  ligament  and  causing  the  anterior 
part  of  the  foot  to  be  abducted.  The  plantar  ligaments — 
especially  the  inferior  calcaneo -scaphoid  —  at  first  become 
stretched  and  lengthened,  and  in  course  of  time  they  become 
thicker  and  stronger  (FTofl'a). 

Clinical  Featwes. — The  usual  complaint  is  of  being  easily 
tired  and  of  pain  in  the  feet  after  walking  or  standing.  In 
exceptional  cases  pain  is  entirely  absent.  There  is  nsually  more 
pain  when  the  deformity  is  commencing  than  when  it  is  fully 
developed.  The  pain  of  commencing  flat-foot,  before  there  is 
any  loss  of  the  arch,  is  liable  to  be  wrongly  ascribed  to 
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rheumatism  or  neuralgia,  or  to  disease  of  the  bones  or  joints. 
The  most  common  seat  of  psxin  is  at  the  inner  border  of  the 
foot  behind  the  tubercle  of  the  scaphoid,  and  this  is  due  to 
stretching  of  the  inferior  scaphoid  ligaments.  Pain  is  also 
complained  of  in  the  middle  of  the  dorsum  across  the  instep, 
from  stretching  of  the  interosseous  ligaments.  Later  there  is 
pain  over  the  greater  process  of  the  os  calcis  in  front  of  the 
external  malleolus  from  these  bones  coming  into  contact.  There 
may  be  nocturnal  cramp-like  pains  in  the  legs  and  feet. 

On  examination  the  faulty  attitude  of  the  feet  in  standing 
and  walking  is  usually  evident.  The  muscles  of  the  leg  are 
soft,  flabby,  and  poorly  developed.  When  the  patient  is  seated 
and  asked  to  move  the  foot  in  different  directions,  there  is  a 
characteristic  stiffness,  ungainliness,  and  want  of  control  over 
the  movements.  The  foot  appears  longer  and  broader  than 
normal,  and  on  standing  it  tends  to  spread  out  with  the  toes 
extended  until  the  entire  sole  is  in  contact  with  the  ground. 
In  more  advanced  cases  the  inner  border  of  the  foot  is  not  only 
in  contact  with  the  ground,  but  may  be  actually  convex. 
Below  and  in  front  of  the  prominent  internal  malleolus, 
the  head  of  the  astragalus  forms  a  rounded  eminence,  and  a 
little  further  forwards  and  lower  still  is  the  projection  of  the 
tubercle  of  the  scaphoid.  The  eversion  of  the  foot  as  a  whole 
is  best  seen  from  behind.  If  the  vertical  axis  of  the  leg  is 
prolonged  downwards,  it  approaches  the  inner  border  of  the 
heel  instead  of  passing  through  its  centre.  When  the  abduction 
is  more  pronounced,  the  sole  looks  outwards  and  the  tendons  of 
the  peronei  stand  out  in  relief.  The  anterior  part  of  the  foot 
is  displaced  outwards. 

Flat-foot  is  frequently  associated  with  hallux  rigidus  or  hallux 
valgus.  The  feet  are  usually  cold  and  damp,  and  sweat  excessivelj'. 
The  gait  is  slouching,  and  there  is  a  want  of  spring  and  elasticity. 
The  boots  after  being  worn  show  a  bulging  of  the  instep  towards 
the  sole,  greater  wearing  away  of  the  sole  along  the  inner  border, 
and,  where  there  is  hallux  rigidus,  an  absence  of  the  transverse 
crease  on  the  dorsum  opposite  the  balls  of  the  toes.  Footprints 
may  be  obtained  by  wetting  the  soles  of  the  feet  and  asking  the 
jjatient  to  stand.  The  print  of  a  normal  foot  shows  only  the  heel, 
the  outer  border  of  the  foot,  and  the  balls  and  tips  of  the  toes. 
In  flat-foot  the  inner  border  ai)pears  in  the  print  to  a  greater 
or  less  extent.  If  a  permanent  record  is  wanted  to  estimate 
the  effect  of  treatment,  the  prints  should  be  taken  on  smoked 
jjaper. 

The  sole  of  the  foot  may  be  everted  into  the  valgus  attitude 
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without  any  loss  of  the  arch  and  yet  cause  the  ordinary  symptoms 
and  disability  of  flat-foot. 

Treatment. — This  is  directed  towards  restoring  the  arch  of 
the  foot  and  preventing  its  giving  way  again.  It  necessarily 
varies  with  the  stage  or  degree  of  the  deformity.  For  purposes 
of  treatment  the  following  difi'erentiation  into  degrees  is  useful. 
A  first  degree  in  which  the  arch  reappears  when  the  weight  is 
taken  oflP  the  foot  or  the  patient  rises  on  the  balls  of  the  toes. 
A  second  degree  in  which  the  normal  attitude  can  be  restored 
by  the  manipulations  of  the  surgeon.  A  third  degree  in  which 
this  is  only  possible  in  narcosis.  A  fourth  degree  in  which  the 
bones  are  so  displaced  and  altered  in  shape  that  correction  is 
impossible  without  an  open  operation. 

Cases  of  the  first  degree  are  treated  on  the  following  lines. 
If  there  is  marked  pain  and  tenderness  the  patient  should  be  made 
to  lie  up.  The  legs  and  feet  are  douched  and  gently  massaged. 
The  general  health  is  improved  by  a  nourishing  diet  and  by  cod 
liver  oil  and  tonics.  When  pain  and  tenderness  have  disappeared 
the  patient  is  instructed  how  to  walk  and  exercise  the  feet.  In 
walking  the  inner  edges  of  the  feet  should  be  parallel  with  one 
another ;  the  heel  should  touch  the  ground  first  and  then  the 
balls  of  the  toes.  He  should  neither  stand  nor  walk  long 
enough  to  cause  fatigue,  and  in  standing  he  should  alter  the 
attitude  of  the  feet  from  time  to  time,  and  occasionally  rise  on 
the  balls  of  the  toes.  The  following  exercises,  devised  by  Ellis 
of  Gloucester,  should  be  practised  night  and  morning:  (1) 
Rising  on  the  balls  of  the  toes,  the  toes  being  directed  straight 
forwards ;  (2)  rising  on  the  balls  of  the  toes,  with  the  points 
of  the  great  toes  touching  each  other,  and  the  heels  directed 
out,  so  that  the  inner  borders  of  the  feet  meet  in  front  at  a 
right  angle  ;  (.3)  in  the  same  attitude,  having  risen  on  to  the 
balls  of  the  toes,  the  knee  is  flexed  and  then  extended  before 
the  heel  descends  again ;  (4)  while  seated  in  a  chair  with  the 
legs  crossed  one  over  the  other,  circumduction  movements  of 
the  foot  are  carried  out;  (5)  while  standing  the  inner  border 
of  the  foot  is  raised  off  the  ground  several  times,  then  the 
patient  walks  to  and  fro  on  the  outer  border  of  the  foot,  and  in 
the  .same  attitude  lifts  one  foot  over  the  other.  These  exercises 
should  be  carried  out  with  the  feet  bare.  They  .should  be 
carefully  supervised  until  the  patient  thoroughly  understands 
what  is  aimed  at,  and  they  should  not  Ijc  pushed  so  as  to  cause 
pain  or  fatigue.  The  patient  should  be  fitted  with  well-made 
lacing  boots.  In  time  the  limbs  are  further  strengthened  by 
sea-bathing,  cycling,  ski^jping,  and  other  exercises. 
VOL.  r—  16 
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In  cases  of  the  second  degree,  where  the  attitude  of  the  foot 
is  beyond  the  control  of  the  patient,  he  should  be  provided  Avith 
special  boots  or  with  a  metal  plate  inside  the  boot.  The  "  fiat- 
foot  boot"  is  a  sti-ong,  well-made  lacing  boot,  with  the  heel 
and  sole  thickened  on  the  inner  side  so  that  the  foot  is  forced 
to  rest  on  its  outer  border  (James  Miller,  1846).  A  metal 
plate  inside  the  boot,  known  as  Whitman's  Spring,  is  to  be 
preferred  to  the  rubber  pads  which  were  formerly  employed. 
A  plaster  cast  is  taken  of  the  sole  while  the  foot  is  held  in 
its  proper  position,  and  on  this  a  metal  plate,  preferably  of 
aluminium  bronze,  is  modelled.  This  is  covered  mth  leather 
and  inserted  into  the  boot.  The  treatment  described  for  cases 
of  the  first  degree  is  carried  out  in  addition. 

In  cases  of  the  third  degree,  in  which  the  deformity  does  not 
yield  to  the  preceding  measures,  the  patient  is  angesthetised,  and 
the  foot  is  forcibly  moved  in  all  directions  so  as  to  stretch  the 
shortened  ligaments  and  to  break  down  adhesions.  It  is  then 
rotated  into  the  extreme  varus  position,  and  fixed  in  plaster  of 
Paris  or  to  a  Dupuytren's  splint.  The  division  of  the  tendo 
Achillis,  and  in  some  cases  of  the  peronei  tendons  also,  may 
facilitate  the  inversion  of  the  foot.  When  in  the  course  of 
three  or  four  weeks  the  varus  attitude  has  been  secured,  the 
treatment  is  continued  as  in  the  first  and  second  degrees  of  the 
deformity. 

In  cases  of  the  fourth  degree,  in  which  the  displacement  and 
deformity  of  the  bones  constitute  an  insuperable  bar  to  correction, 
some  form  of  opei'ative  treatment  is  indicated.  Among  the 
numerous  procedures  recommended  we  would  restrict  the  choice 
to  one  or  other  of  the  following  : — 

Resection  of  a  Wedge  from  the  Astragalo-Sca23hoid  Joint 
(Ogston). — A  longitudinal  incision  is  made  over  the  projecting 
head  of  the  astragalus  and  the  tuberosity  of  the  scaphoid. 
These  bones  are  cleared  of  soft  parts,  and  the  opposing  articular 
surfaces  are  removed  with  the  chisel  in  such  a  fashion  that  the 
astragalus  is  left  convex  and  the  scaphoid  concave.  The 
opposed  articular  surfaces  of  the  scaphoid  and  internal  cunei- 
form may  also  be  removed.  The  foot  is  then  forcibly  inverted, 
and  the  cut  bony  surfaces  are  brought  into  contact  and  fixed 
by  pegs. 

Supra-malleolar  osteotomy  of  the  tibia  ami  fibula  (Trendelen- 
burg) is  equally  efficient  in  allowing  the  foot  to  lie  inverted. 
After  either  operation  the  limb  is  encased  in  jilaster,  or  put  up 
in  a  Dupuytren  splint. 

Spasmodic  Flat-foot. — There  are  cases  of  fiat-foot  in  which 
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pain  and  muscular  spasm,  chiefly  of  the  peronei,  are  the  pre- 
dominant features.  If  the  spasm  is  not  allayed  by  rest  in  bed 
and  hot  fomentations,  it  is  to  be  eliminated  by  a  general 
ansesthetic.  The  foot  then  becomes  quite  loose  and  is  easily 
inverted,  and  in  this  position  is  encased  in  plaster. 

Paralytic  Flat-foot  (Fig.  254). — In  typical  cases  this  results 
from  infantile  paralysis  affecting  the  tibialis  anticus  or  posticus, 
or  both.  When  other  groups  of  muscles  are  affected  at  the 
same  time,  compound  deformities,  such  as  pes  calcaneo-valgus, 
are  more  likely  to  result. 

In  uncomplicated  paralytic  valgus  the  inner  border  of  the 
foot  is  depressed  and  convex  towards  the  sole,  and  although 
the  foot  can  be  readily  restored  to  the  normal  position  by 
manipulation,  it  at  once  re- 
sumes the  valgus  attitude  when 
left  to  itself.    The  leg  is  wasted, 

livid,  and 
be  flail- 
treatment 


Fif).  254. — Bilateral  Pes  Valgus  in  a  girl  tet.  15, 
the  result  of  iufautile  paralysis. 


the  foot  is  cold  and 
the    ankle    tends  to 
like.     The  operative 
consists  either  in  the 
transplantation  of 
tendons — substitut- 
ing the  flexor  longus 
digitorum,  peroneus 
longus,  or  one  half 
of  the  ten  do  Achillis 
for    the  paralysed 
tibial   muscles  —  or 
in  bringing  about  an  ankylosis  of  the  joints  above  and  below  the 
astragalus. 

Travmatic  flat-foot  is  that  form  which  results  directly 
from  an  injury.  It  is  most  often  due  to  a  fall  from  a  height 
on  to  the  soles  of  the  feet ;  the  ligaments  supporting  the  arch 
are  ruptured,  and  the  bones  are  displaced  either  at  the  time  of 
the  injury  or  when  the  patient  begins  to  walk.  The  arch  can 
only  be  restored  by  a  wedge-resection  of  the  tarsus  similar  to 
that  described  above.  After  injuries  about  the  ankle,  especially 
a  badly  united  Pott's  fracture,  the  foot  may  be  displaced  out- 
wards and  pronatcd,  the  sole  looking  outwards  (Fig.  170). 
Loss  of  the  arch  may  follow  as  a  result  of  walking  on  the 
everted  foot.  It  is  treated  by  aupra-malleolar  osteotomy  of  the 
tibia  and  fibula. 

Other  Fornix  of  Flat- font. — Uickety  Hat -foot  is  sometimes 
met  with  in  children,  in  association  with  knock-knee  or  curvature 
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of  the  bones  of  the  legs,  and  is  treated  on  the  same  lines  as 
other  rickety  deformities.  Flat  -  foot  may  follow  upon  an 
attack  of  acute  rheumatism  or  upon  diseases  in  the  region  of 
the  ankle  and  tarsus,  such  as  those  resulting  from  gonorrhrea, 
arthritis  deformans,  tuberculosis,  and  Charcot's  disease.  There 
is  a  congenital  form  of  flat-foot  in  which  the  sole  is  convex  and 
the  dorsum  concave,  the  result  of  the  persistence  of  an  abnormal 
attitude  of  the  foetus  in  utero.  Lastly,  there  is  a  racial  variety 
of  flat-foot,  chiefly  met  with  in  negroes  and  in  Jews,  which  is 
inherited  and  developmental,  and  which,  although  unsightly,  is 
rarely  a  cause  of  disability. 

Metatarsalgia. — This  affection,  which  Avas  first  described  by 
Morton  of  Philadelphia,  is  a  neuralgia  of  the  plantar  asjiect  of 
the  foot  in  the  region  of  the  heads  of  the  thii'd  and  fourth 
metatarsal  bones.  It  is  most  often  met  with  in  adults  between 
thirty  and  forty,  and  is  commoner  in  women  than  in  men.  The 
patient  complains  of  a  dull  aching  or  of  an  intense  boring  pain 
in  the  anterior  part  of  the  foot.  The  pain  is  usually  relieved 
by  taking  off  the  boot  and  by  rest.  It  may  be  excited  by 
squeezing  the  heads  of  the  metatarsals  together  or  by  grasping 
the  fourtli  metatarso-phalangeal  joint  lietween  the  finger  and 
thumb.  The  pain  may  be  so  severe  in  advanced  cases  as 
completely  to  cripple  the  patient,  so  that  he  is  obliged  to  use  a 
crutch.  On  examination,  the  sole  may  be  found  to  be  broadened 
across  the  balls  of  the  toes,  and  there  may  be  corns  over  the 
heads  of  the  third  and  fourth  metatarsals.  Skiagrams  may 
show  a  downward  displacement  of  the  head  of  one  or  other 
of  these  bones.  Prints  of  the  foot  may  show  an  increased 
area  of  contact  in  the  region  of  the  balls  of  the  toes.  The 
affection  is  sometimes  traced  to  an  injury,  but  is  more  often  of 
insidious  development,  and  is  then  ascribed  to  sinking  of  the 
transverse  arch  of  the  foot,  the  result  of  wearing  badly-fitting 
boots.  The  intense  pain  is  due  to  stretching  of,  or  pressure 
upon,  the  interdigital  nerves  or  the  communicating  branch 
between  the  internal  and  external  plantar  nerves.  The  aftection 
is  often  combined  with,  ordinary  flat-foot. 

Treatment. — Great  improvement  may  result  from  treating 
the  co-existing  flat-foot.  Pain  is  relieved  by  rest,  massage,  and 
douching.  Boots  should  be  made  from  a  plaster  cast  of  the 
foot,  high  and  narrow  at  the  instep  so  as  to  compress  the  bases 
of  the  metatarsals,  with  thick  soles  and  the  inner  edge  of  the 
heel  slightly  raised.  A  tight  bandage  or  strip  of  plaster  applied 
round  the  instep  before  putting  on  the  stocking  may  relieve 
])ain.    Where  tlie  head  of  one  of  the  metatarsals  is  displaced  it 
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sliould  be  removed  through  a  dorsal  incision  running  parallel 
with  the  tendon  of  the  long  extensor. 

Hallux  Valgus  and  Bunion. — Hallux  valgus  is  that  deformity 
in  which  the  great  toe  is  abducted,  so  that  it  deviates  outwards 
from  the  line  of  the  first  metatarsal,  and  comes  to  lie  on  the  top 
of,  or  beneath,  the  second  toe  (Fig.  255).  The  head  of  the  first 
metatarsal  projects  on  the  inner  border  of  the  foot,  and,  as  a 
result  of  the  pressure  of  the  boot,  an  adventitious  bursa  is 
formed  which,  when  thickened  by  chronic  inflammation,  con- 
stitutes a  prominent  swelling  or  bunion.  It  is  a  very  common 
afl^ection  in  civilised,  and  especially  in  ui'ban  communities,  and 
it  reaches  its  acme  of  development  iu  adult  women.  It  may 
occur  on  one  or  on  both  sides,  and  it  may  be  associated  with 
flat-foot. 

The  deformity  is  of  very  slow 
development,  and  is  usually  attri- 
buted to  the  wearing  of  improperly 
made  boots.  The  boot  which  favours 
the  occurrence  of  hallux  valgus  is 
one  which  is  too  short  and  which 
has  pointed  toes,  wth  the  apex  in 
the  middle  line  of  the  foot  instead 
of  being  in  line  with  the  great  toe. 
The  pressure  of  the  boot  displaces  the 
great  toe  into  the  valgus  position, 
esi)ecially  if  a  high  heel  is  worn,  as 
the  toes  are  then  driven  forwards 
into  the  apex  of  the  boot.  A  faulty 
method  of  putting  the  foot  to  the  ground  in  walking  is  an 
important  factor  in  the  pi'oduction  of  hallux  valgus.  This 
consists  in  bearing  unduly  on  the  inner  side  of  the  ball  of  the 
great  toe,  and  in  pointing  the  foot  outwards.  Once  the  great 
toe  is  abducted  by  the  pressure  of  the  boot,  the  deformity  is 
increased  by  this  method  of  walking. 

Examination  of  the  joint  in  pronounced  cases  shows  that 
the  base  of  the  first  phalanx  is  displaced  on  to  the  outer  aspect 
of  the  head  of  the  first  metatai'sal,  and  the  ex])Osed  head  of  the 
latter  frequently  shows  changes  like  those  met  with  in  arthritis 
deformans,  and  is  often  the  seat  of  periosteal  overgrowth,  some- 
times amounting  to  an  exostosis.  Artliritis  deformans  is  rarely 
the  cause  of  liallux  valgus,  Inrt  may  follow  u])on  it.  The  distal 
end  of  the  first  metatarsal  is  displaced  inwards,  broadening  the 
tread  of  the  foot,  and  in  severe  cases  its  shaft  is  rotated  on  its 
long  axis,  so  tliat  its  dorsal  surface  looks  inwards ;  the  great 


Fig.  255.— Double  Hallux 
Valgus. 
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toe  is  then  similarly  rotated  (Fig.  255).  The  flexor  and  extensor 
tendons  and  the  sesamoid  bones  are  displaced  outwards.  The 
ligaments  and  other  soft  parts  on  the  inner  side  are  elongated, 
while  those  on  the  outer  side  are  contracted. 

In  some  cases  the  patient's  chief  complaint  is  of  the  deformity 
of  the  foot  and  the  consequent  disfigurement  of  the  boot ;  in 
others  the  complaint  is  of  the  pain  and  disability  resulting  from 
the  sensitiveness  of  the  joint  and  of  the  enlarged  bursa  over  the 
head  of  the  first  metatarsal.  The  inflamed  bursa,  which  some- 
times communicates  with  the  joint,  may  even  suppurate  and 
discharge  for  long  periods,  and  the  infection  may  spread  to  the 
joint. 

The  treatment  varies  with  the  severity  of  the  deformity.  In 
mild  cases  a  great  deal  can  be  done  by  wearing  properly  made 
boots,  by  wearing  stockings  with  a  separate  compartment  for  the 
great  toe  or  a  pad  between  the  great  and  second  toes,  by 
frequent  manipulations  and  exercises  of  the  toes  and  feet,  and 
by  showing  the  patient  how  to  put  the  foot  to  the  ground  in 
walking.  In  more  pronounced  cases  the  pain  and  tenderness 
must  first  be  got  rid  of  by  rest  and  by  soothing  aijplications. 
At  night  the  attitude  of  the  toe  may  be  corrected  by  a  splint 
moulded  to  the  inner  aspect  of  the  foot  to  which  it  is  fixed  by 
strips  of  plaster ;  the  toe  is  then  bandaged  to  the  distal  end  of 
the  splint.  If  there  is  flat-foot,  this  must  receive  appropriate 
treatment.  In  aggi'avated  cases  of  long  standing,  the  deformity 
can  only  be  corrected  by  operation.  This  consists  either  in 
removing  a  wedge  from  the  distal  end  of  the  first  metatarsal 
bone,  or  in  resecting  the  articular  end  of  the  bone  as  a  whole. 
A  curved  incision  is  made  on  the  inner  aspect  with  its  convexity 
towards  the  sole ;  the  flap  of  skin  is  reflected  upwards,  the  bursa 
excised,  the  bone  bared  of  soft  parts,  and  dealt  with  as  may 
be  necessary.  If  the  toe  still  tends  to  be  abducted,  the  con- 
tracted outer  portion  of  the  capsule  of  the  joint  is  divided, 
the  displaced  sesamoids  are  removed,  and  the  tendon  of  the  long 
extensor  may  be  detached  from  its  insertion  into  the  terminal 
phalanx  and  stitched  to  the  fibrous  tissues  on  the  inner  side  of 
the  proximal  phalanx.  A  pad  of  gauze  is  inserted  into  the  gap 
between  the  first  and  second  toes. 

Hallux  Varus  or  Pigeon-toe. — This,  which  is  the  reverse  of 
hallus  valgus,  is  extremely  rare,  and  is  chiefly  met  with  in 
children  in  conjunction  with  other  deformities  of  the  foot.  It 
interferes  with  the  wearing  of  boots.  Treatment  consists  in 
straightening  the  toe  and  retaining  it  in  position  by  a  splint  or 
plaster  of  Paris.    The  internal  lateral  ligament  and  the  tendon 
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of  the  abductor  hallucis  may  require  to  be  divided  sub- 
cutaiieously. 

Hallux  Rigidus  and  Hallux  Flexus  (Fig.  256). — These 
terms  indicate  two  stages  of  an  affection  of  the  metatarso- 
phalangeal joint  of  the  great  toe  first  described  by  Davies  CoUey. 
In  the  ear  her  stages — hallux  rigidus — the  great  toe  is  sti9"  and 
incapable  of  being  dorsi-flexed.  Plantar-flexion  is,  as  a  I'ule,  less 
restricted.  In  some  cases  the  joint,  in  addition  to  being  stiff,  is 
painful,  sensitive  and  swollen — hallux  dolorosus. 

As  the  disease  progresses  the  toe  is  drawn  towards  the  sole 
and  becomes  permanently  flexed — hallux  flexus — and  any 
attempt  at  dorsi-flexion  is  attended  with  pain. 


Fta.  256. — Hallux  Rigidus  and  Flexus  in  a  boy  set.  17.    There  is  a 
suppurating  corn  over  the  head  of  the  first  metatarsal  bone. 

The  condition  is  chiefly  met  with  in  adolescent  males,  is  very 
commonly  associated  with  flat-foot,  and  is  then  usually  bilateral. 
The  patient's  gait,  in  addition  to  having  the  characteristic 
features  associated  with  flat-foot,  is  peculiarly  wooden  and 
inelastic,  as  instead  of  rising  on  the  balls  of  •  the  toes  with 
each  step,  he  puts  down  and  lifts  the  sole  as  if  it  were  a  rigid 
plate.  The  pain  is  increased  by  walking.  The  boot  tends  to 
become  worn  away  at  the  point  of  the  toes  and  at  the  pos- 
terior edge  of  the  heel,  and  the  usual  crease  across  the  dorsum 
is  absent. 

On  dissection  it  is  found,  especially  in  hallux  flexus,  that  the 
inferior  portions  of  the  lateral  ligaments  are  contracted,  and  that 
the  cartilage  of  that  part  of  the  head  of  the  metatarsal  which  is 
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exposed  on  the  dorsum  is  converted  into  tibroiis  tissue.  ■  Bony 
ankylosis  has  not  been  observed. 

Treatment. — In  early  cases  great  benefit  results  from 
measures  directed  towards  the  cure  of  the  accompanying  flat- 
foot.  If  the  joint  of  the  big  toe  is  painful  and  sensitive, 
absolute  rest  should  be  enforced  until  these  symptoms  have  dis- 
appeared. The  patient  must  wear  a  properly  shaped  boot  with 
a  pliable  sole,  and  is  then  instructed  how  to  manipulate  and 
exercise  the  toe.  When  the  toe  is  already  rigid  or  flexed  towards 
the  sole,  the  above  treatment  is  not  feasible.  The  suffering  may 
be  relieved  by  inserting  in  the  boot  a  rigid  metal  plate  which 
will  prevent  any  attempt  at  dorsi-flexion  in  walking.  The 
deformity  may  be  corrected  under  anaesthesia  by  wrenching  the 
toe  into  the  dorsi-flexed  position,  or  where  this  is  impossible,  by 

aspect  of  the  metatarsal  bone 
immediately  behind  its 
articular  surface. 

Hammer  -  toe. — This 
is  a  flexion -contracture 
which  usually  involves 
the  second,  but  some- 
times  also   other  toes. 


excising  a  Avedge  from  the  dorsal 


It 


IS  sometimes  congeni- 


tal and    inherited,  but 
usually   develops  about 
pulierty,  and  is  then,  as  a  rule,  bilateral. 

The  first  phalanx  is  dorsi-flexed,  the  second  is  plantar-flexed, 
while  the  third  varies  in  its  attitude,  sometimes  being  in  line 
with  the  second,  sometimes  even  more  plantar-flexed,  and  some- 
times dorsi-flexed.  When  the  second  toe  is  alone  aftected,  as  is 
commonly  the  case,  it  is  partially  buried  by  those  on  either  side 
of  it,  only  the  knuckle  of  the  first  inter-phalangeal  joint  projecting 
above  the  level  of  the  other  toes.  The  skin  over  the  head  of 
the  first  phalanx  being  pressed  upon  by  the  boot  usually  presents 
a  corn,  under  which  a  bursa  forms.  Both  the  corn  and  the  bursa 
are  subject  to  "attacks  of  inflammation  which  cause  considerable 
suffering  and  disability  in  walking.  The  soft  parts  at  the  distal 
extremity  of  the  toe  are  flattened  out  by  contact  with  the  sole 
of  the  boot — hence  the  su})i)osed  resemblance  to  the  head  of 
a  hamincr. 

On  dissection  it  is  found  that  the  contracture  depends  on 
shortening  of  the  plantar  portions  of  the  lateral  ligaments  and 
of  the  glenoid  ligament  upon  Avhich  rests  the  head  of  the  first 
phalanx.    Although  the  extensor  and  the  flexor  tendons  may 
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also  be  shortened,  their  division  does  not  i)ermit  of  the  deformity 
being  corrected. 

Hammer-toe  is  usually  ascribed  to  the  use  of  ill-litting  boots, 
especially  those  which  are  median-jiointed  and  are  too  short  for 
the  feet.  There  appears  to  be  an  inherited  predisposition  to  this 
deformity  in  some  individuals. 

Treatment. — While  corrective  manipulations,  strapping,  and 
the  use  of  splints  may  be  of  service  in  slight  cases,  it  is  usually 
necessary  to  perform  an  opera- 
tion in  order  to  extend  the  toe 
permanently.  The  antiseptic 
preparation  of  the  part  nuist 
include  the  application  of  pure 
carbolic  acid  to  any  discharging 
sinus  in  relation  to  the  corn  or 
bursa.  The  lateral  and  glenoid 
ligaments  are  divided  subcut- 
aneously  ;  and  if  the  toe  can  be 
straightened  easily,  the  foot  is 
secured  to  a  poroplastic  or  metal 
splint  moulded  to  the  sole  and 
provided  with  longitudinal  slots 
opposite  the  intervals  on  either 
side  of  the  toe  affected.  The 
toe  is  drawn  down  to  the  splint 
by  passing  a  looj)  of  cotton  or 
elastic  bandage  round  the  toe 
and  through  the  slots.  In  many 
cases  the  contraction  of  all  the 
tissues  on  the  plantar  asjiect, 
including  the  skin,  prevents  the 
toe  being  straightened  even 
after  division  of  the  ligaments. 
It  is  then  necessary  to  remove 

the  head  and  neck  of  the  first  phalanx  tlu-ougli  a  lateral  incision. 
We  have  found  this  to  be  the  most  satisfactory  method  of  treat- 
ing liamnier-toe  ;  the  results  are  excellent,  and  the  patient  is  able 
to  go  about  again  at  the  end  of  a  week.  In  aggravated  cases, 
and  when  the  patient  desires  to  be  rid  of  the  toe,  it  should  be 
amputated  at  the  metatars()-])halaiigeal  joint.  A  pad  of  cotton 
wool  should  then  be  worn  in  the  vacant  space  to  pi'event  the  ad- 
jacent toes  falling  together  and  the  development  of  hallux  valgus. 

Hypertrophy  of  the  Toes. — One  nr  more  of  the  toes  may 
be  the  seat  of  hy[)ertroiiliy  or  local  giantism.    This  is  usually 


Fig.  258. — Congenital  Hypeftro])liy  of 
LeI't  Lower  Extreniit)'  in  a  boy  oet.  5. 
Tlie  second  and  tliird  toes  are  fused 
with  one  another. 
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present  at  birth  or  appears  iu  early  childhood,  and  may  form  part 
of  an  overgrowth  involving  the  entire  lower  extremity  (Fig. 
258).  The  overgrowth  may  involve  all  the  tissues  equally,  or 
the  subcutaneous  fat  may  be  specially  affected.  The  inner  toes 
are  those  most  commonly  hypertrophied.  In  addition  to  the 
enlargement,  the  toe  may  be  displaced  from  its  normal  axis. 
The  hypertrophy  may  affect  two  or  more  toes  which  are  fused 
together  or  webbed.  The  treatment  consists  in  amputating  as 
much  of  the  toe  as  will  allow  of  the  patient  wearing  an  ordinary 
boot. 

Supernumerary  Toes  {Polydactylism). — These  vary  from  mere 
appendages  of  skin  to  fully  developed  toes.  If  they  interfere 
with  the  use  or  appearance  of  the  foot,  they  may  be  removed. 

Webbing  of  the  Toes  {Syndactylism). — This  may  affect  two  or 
more  of  the  toes,  and  it  varies  from  a  condition  in  which  they 
are  merely  united  by  a  web  of  skin  to  one  in  which  they  are  so 
completely  fused  that  the  individual  digits  are  only  indicated  by 
the  nails.  The  degree  of  fusion  is  readily  shown  by  means  of 
skiagrams.  Unless  associated  mth  congenital  hypertrophy  no 
treatment  is  called  for. 


DEFORMITIES  OF  THE  UPPER  EXTREMITY. 

Congenital  Absence  of  the  Clavicle.^ — Both  clavicles  may  be 
absent  vdthout  there  being  any  noticeable  deformity  or  impair- 
ment of  function.  In  such  cases  it  is  possible  for  the  patient  to 
bring  his  shoulders  into  contact  with  one  another  in  front  of  the 
chest. 

Displacements  of  the  Scapula. — Mention  may  first  be  made 
of  the  congenital  iqoiva^xl  displacement  of  this  bone.  The  one 
shoulder  appears  higher  than  the  other,  the  trapezius  is  prominent, 
and  the  dorsal  spine  is  convex  to  the  affected  side.  In  addition 
to  the  upward  displacement  the  scapula  is  also  tilted  so  that  its 
inferior  angle  approaches  the  spine  and  its  axillary  border  is  nearly 
horizontal.  It  is  sometimes  associated  with  imperfect  development 
of  the  lower  part  of  the  trapezius.  When  the  functions  of  the 
arm  are  not  interfered  with  there  is  no  indication  for  treatment. 
When,  however,  abduction  is  seriously  restricted  as  a  result  of  the 
posterior  superior  angle  of  the  bone  coming  into  contact  with  the 
transverse  processes  of  the  cervical  vertebrae,  this  angle  of  the 
bone  may  be  removed. 

Winged  Scapula. — This  condition  consists  in  a  marked  dis- 
placement backwards  of  the  lower  angle  and  vertebral  border  of 
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the  scapiUa,  when  the  patient  attempts  by  using  the  deltoid  to 
raise  the  arm  from  the  side  (Fig.  259).  Under  normal  conditions, 
in  making  this  movement  the  serratus  niagnus  and  rhomboid 
muscles  pull  forward  the  vei-tebral  border  and  inferior  angle  of 
the  scapula,  and  so  fix  the  bone  firmly  against  the  chest  wall. 
When  these  muscles  are  paralysed,  as  a  result  of  infantile  para- 
lysis, neuritis,  or  injury  of  the  nerve  of  Bell,  or  of  the  fifth  and 
sixth  cervical  nerve  roots,  through  which  they  receive  their 
supply,  the  patient  is  unable  to  abduct  the  arm,  the  deltoid 
having  lost  its  point  d'appui,  and 
its  contraction  merely  results  in 
tilting  the  angle  of  the  scapula 
backward. 

The  treatment  consists  in  the 
administration  of  strychnine  and 
other  muscle  and  nerve  tonics, 
and  the  use  of  massage  and  the 
faradic  current.  The  applica- 
tion of  a  carefully  adjusted 
padded  belt  is  sometimes  useful. 
A  former  method  of  treatment 
by  stitching  the  latissimus  dorsi 
over  the  lower  angle  of  the 
scapula  was  based  on  the  erro- 
neous assumption  that  the  dis- 
placement was  due  to  the  slipping 
of  that  muscle  from  off  the  bone, 
although  it  must  be  admitted 
that  the  operation  sometimes 
diminishes  the  deformity  and 
adds  to  the  patient's  comfort. 

Displacement  of  the  scapula 
upwards  and  outwards,  has  been  observed  as  a  result  of --partial 
paralysis  of  the  trapezius  when  the  spinal  accessory  nerve  has 
been  divided  in  removing  tuberculous  glands  from  the  neck. 
In  these  acquired  displacements  treatment  is  directed  towards 
the  nerve  lesion  and  towards  the  im]jrovement  of  the  muscles  by 
electricity,  ma.ssage  and  exercises. 

Congenital  Dislocation  of  the  Shoulder. — This  is  a  very  rare 
condition.  It  is  usually  bilateral  and  associated  with  other 
congenital  defects.  The  dislocation  may  bo  subcoracoid,  sub- 
acromial or  subspinous.  The  glenoid  cavity  is  deformed  or 
absent  altogether.  Tlie  movements  of  the  arm  are  restricted, 
and  the  development  of  the  extremity  as  a  whole  is  interfered 


V 


Fio.  2.")9. — Winged  Scapula. 
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with.  ThB  treatment  consists  in  reducing  the  dislocation  l)y 
manipulation,  or,  if  this  fail,  by  operation. 

Paralytic  Deformities  of  the  Shoulder — Paralytic  Disloca- 
tion.— The  muscles  in  the  region  of  the  shoulder  may  have  their 
innervation  interfered  with  as  a  result  of  various  conditions,  of 
which  infantile  paralysis  and  injuries  of  the  brachial  plexus  at 
birth  are  the  most  important.  The  cap.sular  ligament  of  the 
.shoulder-joint  being  no  longer  kept  tense  by  the  scapular  muscles 
— especially  the  deltoid  and  external  rotators — becomes  relaxed, 
and  is  stretched  by  the  weight  of  the  arm.  The  appearances 
are  characteristic.  The  muscles  of  the  shoulder  are  wasted,  the 
acromion  is  prominent,  and  between  it  and  the  upper  end  of  the 
humerus  there  is  a  marked  hoUow  into  which  one  or  more  fingers 
may  be  inserted.  The  arm  hangs  flaccid  by  the  side  and  may 
be  moved  in  a  flail-like  fashion  in  all  directions,  the  patient 
having  very  little  control  over  it.  The  treatment  consists  in 
fixing  the  upper  arm  to  the  trunk  by  some  form  of  apparatus, 
or  in  bringing  about  by  oj^erative  means — arthrodesis — a  close 
fibrous  union  between  the  humerus  and  glenoid,  so  that  the 
movements  of  the  scapula  may  be  communicated  to  the  ujjper 
arm  and  thus  enable  the  patient  to  execute  purpose-like  move- 
ments. 

Congenital  Dislocations  at  the  Elbow. — The  head  of  the 
radius  may  be  dislocated  forwards,  backwards  or  outwards — 
usually  in  association  with  imperfect  development  of  the  outer 
condyle  of  the  humerus.  As  the  displaced  head  of  the  bone 
interferes  with  the  movements  at  the  elbow-joint,  the  best  treat- 
ment is  to  excise  it.  Congenital  dislocation  of  both  bones  of 
the  forearm  is  extremely  rare. 

Cubitus  Valgus  and  Cubitus  Varus. — When  the  normal  arm 
hangs  by  the  side  with  the  palm  of  the  hand  directed  forwards, 
the  forearm  and  upper  arm  form  an  angle  which  is  oi^en  out- 
wards— this  is  known  as  the  "  carrying  angle  " ;  it  is  usually 
more  marked  in  women  in  association  Avith  the  greater  breadth 
of  the  pelvis.  When  this  angle  is  exaggerated  the  attitude  is 
described  as  one  of  cubitus  vak/us  (Fig.  109).  This  deformity  ]nay 
be  acquired  as  a  result  of  rickets,  but  more  commonly  it  is  due  to 
a  fracture  of  the  external  condyle  of  the  humerus,  in  which  the 
separated  fragment  has  been  displaced  upwards.  Sometimes  it 
is  of  congenital  origin  and  is  associated  with  great  slackness  of 
the  ligaments. 

Cubitus  varus  (Fig.  108)  is  the  reverse  of  cubitus  valgus.  It 
is  more  common,  and  is  nearly  always  a  result  of  fracture  of  the 
lower  end  of  the  humerus  or  separation  of  the  epiphysis  and 
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subsequent  interference  with  growth.  These  deformities  may  be 
corrected  by  supra-condylar  osteotomy  of  the  humerus. 

Deformities  of  the  Forearm  and  Hand. — Tlie  radius  may  be 
partially  or  completely  absent,  frequently  in  combination  with 
other  malformations.  The  most  evident  result  is  a  deviation  of 
the  hand  to  the  radial  side — one  variety  of  cluh-hand  (manus 
vara).  The  forearm  is  shortened,  the  ulna  is  thickened 
and  often  bent,  the  thumb  and  its  metacarpal  bone  are  often 
absent,  tind  the  usefulness  of  the  hand  and  arm  is  greatly  im- 
paired. For  its  treatment  Bardenheuer  has  devised  an  operation 
which  consists  in  split- 


secting  a  portion  of  the  longer  bone.  The  deformities  of  the 
forearm  which  result  from  fractures  have  already  been  considered. 

Congenital  Contracture  of  the  Wrist — Club-hand  Proper. — 
This  very  rare  deformity  corres[)onds  to  congenital  club-foot  and 
probably  arises  in  the  same  way.  The  appearances  resemble  to 
a  certain  extent  those  of  paralysis  of  the  nmsculo-spiral  nerve. 
The  liand  and  fingers  are  rigidly  flexed  to  the  ulnar  side  so  that 
the  patient  is  incapable  of  moving  them.  'I'reatment  is  carried 
f)Ut  on  the  same  liTies  as  for  club-foot. 

Spontaneous  Subluxation  of  the  Wrist. — This  ig  an  acquired 
deformity  met  with  iietween  the  ages  of  fifteen  and  twenty-five, 
chiefly  in  females  who  follow  trades  which  entail  hard  manual 
labour.    'Ilu;  gradual  relaxation  of  ligaments  allows  the  flexors 


A  deformity  resem- 
bling congenital  club- 
hand is  brought  about 
when  the  growth  of 
either  of  the  bones  of  the 
forearm  has  been  arrested 
as  a  result  of  disease  or 
of  traumatic  separation 
of  its  lower  epiphysis. 
The  hand  deviates  to  the 
side  on  which  the  growth 
has  been  arrested.  The 
treatment  consists  in  re- 


FiG.  260. — Chib-liaiul,  the  result  of  imperfect 
development  of  radius.    The  thumlj  is  absent. 

(From  a  cast  in  Mr.  Annandale's  collection.) 
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to  displace  the  carpus  towards  the  pahn,  while  the  lower  ends  of 
the  bones  of  the  forearm  project  on  the  dorsum.  The  usefulness 
of  the  hand  is  greatly  impaired.  In  treating  this  condition  the 
patient  must  give  up  her  occupation  for  a  time  and  persevere 
with  a  course  of  massage,  electricity  and  exercises. 

Congenital  dislocation  of  the  ivrist  is  excessively  rare. 

Deformities  of  the  Fingers. — Congenital  dislocatiom  of 
various  forms  are  met  with,  but  are  of  little  clinical  importance 
as  they  interfere  but  slightly  with  the  usefulness  of  the  finger 
concerned. 

Congenital  lateral  deviation  of  the  phalanges  is  more  un- 
sightly than  disabling  ;  it  is  chiefly  met  with  in  the  thumb,  in 
which  the  terminal  phalanx  may  deviate  to  the  radial  or  to  the 
ulnar  side.    The  deviation  disaj^pears  on  flexion. 

Congenital  contraction  of  the  fingers  is  comparatively  common. 


Fig.  261. — Congenital  Contraction  of  Ring  and  Little  Fingers. 


It  is  an  inherited  deformity,  and  is  often  met  with  in  several 
members  of  the  same  family.  It  most  frequently  affects  the 
little  or  the  ring  and  little  fingers  (Fig.  261).  The  second  and 
third  phalanges  are  flexed  towards  the  palm  while  the  first 
l)halanx  is  dorsi-flexed,  this  being  the  reverse  of  what  is  observed 
in  Dupuytren's  contraction.  The  affection  is  usually  disregarded 
in  infancy  and  childhood  as  being  of  no  importance.  Its  etio- 
logy is  not  known.  In  the  first  stage  the  deformity  is  easily 
corrected  by  the  child  wearing  a  light  splint  fixed  wth  strips  of 
[)laster,  or  a  piece  of  whalebone  or  steel  inside  the  finger  of  a 
glove.  At  a  later  stage,  tense  bands  of  fascia  on  the  palmar 
aspect  may  require  to  be  divided  subcutaneously  before  it  is 
Ijossible  to  extend  the  finger.  A  retentive  splint  must  be  worn 
for  a  long  period,  at  first  night  and  day,  and  later  during  the 
night  only. 

Dupuytren's  Contraction. — This  is  an  acquired  deformity 
resulting  from  contraction  of  the  palmar  fascia  and  its  digital 
prolongations.    It  is  rare  in  childhood  and  youth,  but  is  common 
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after  middle  life,  especially  in  men.  It  is  chiefly  met  with  in 
those  who  are  predisposed  to  it  by  inheritance  or  by  gout,  and 
in  those  who  are  liable  to  arthritis  deformans.  While  sometimes 
seen  in  the  working  classes  and  attributed  to  the  pressure  of 
some  hard  object  on  the  palm  of  the  hand — such  as  a  hammer 
or  shovel  or  whip — its  greater  frequency  in  those  who  do  no 
manual  work,  and  the  fact  that  it  is  very  often  bilateral,  indicate 
that  the  constitutional  factor  is  the  most  important  in  its 
etiology. 

Although  advice  is  rarely  sought  until  the  finger  has  become 
flexed,  in  the  initial  stage  there  is  a  well-marked  induration  in 
the  i^alm  opposite  the  metacarpo-phalangeal  joint,  and  the  skin 
over  it  is  puckered  and  closely  adherent  to  the  underlying  fascia. 
After  a  variable  interval,  the  finger  is  gradually  and  progressively 
flexed  at  the  metacarpo-phalangeal  joint.  The  ring  finger  is 
usually  the  first  to  be  aifected,  less  often  the  fifth,  although  both 
are  very  commonly  involved.  It  is  rarest  of  all  in  the  index. 
The  flexion  may  be  confined  to  the  metacarpo-phalangeal  joint, 
or  the  middle  and  distal  phalanges  may  also  be  flexed;  and  as  the 
deformity  becomes  more  pronounced,  the  nail  of  the  affected 
finger  may  come  into  contact  with  the  skin  of  the  palm.  Dis- 
sections show  that  the  flexion  of  the  finger  is  the  result  of  a  chronic 
interstitial  overgrowth  and  subsequent  contraction  of  the  palmar 
fascia  and  of  its  prolongations  on  to  the  sides  of  the  fingers.  The 
digital  processes  of  the  fascia  are  thickened  and  shortened  and 
come  to  stand  out  like  the  string  of  a  bow.  The  adipose  tissue 
in  the  skin  of  the  palm  atrophies  and  disappears,  and  the  skin 
and  fascia  thus  brought  into  contact  become  fused  with  one 
another.  The  tendons  and  their  sheaths  are  not  implicated  ; 
they  are  found  lying  deei)ly  in  the  concavity  of  the  curve  of  the 
flexed  digit.  The  condition  is  easily  diagnosed  from  the  congenital 
contraction  by  the  fact  that  in  the  latter  the  proximal  phalanx 
is  extended  or  hyper-extended. 

Treatment. — If  seen  at  the  stage  of  induration  in  the  palm, 
contraction  may  be  prevented  by  passive  movements  of  the  finger 
and  by  massage  of  the  indurated  fascia.  When  flexion  has 
already  occurred  it  is  most  easily  corrected  by  what  is  known 
as  Adam's  operation.  This  consists  in  multiple  subcutaneous 
division  of  the  contracted  fascia  in  tlie  palm  and  of  its  prolonga- 
tions on  to  the  finger.  In  addition  to  dividing  the  fascia,  the 
tenotomy  knife  should  also  be  used  to  separate  the  skin  from  the 
fascia.  The  finger  is  then  forcil)ly  extended  and  a  well-padded 
splint  is  secured  to  the  hand  and  forearm.  The  skin  on  the 
palmar  aspect  opposite  the  first  inter-phalangeal  joint  may  give 
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way  when  the  finger  is  extended ;  should  this  occur  the  resulting 
gap  should  be  filled  up  by  a  Tliiersch  graft.  The  after-treatment 
consists  in  massage  and  passive  movements,  and  a  sjilint  may 
be  worn  at  night  until  there  is  no  longer  any  tendencj'  to 
recontraction.  In  recent  years  excision  of  the  affected  portions 
of  fascia  has  been  successfully  practised,  and  although  a  tedious 
operation  it  yields  satisfactory  and  permanent  results. 

Supernumerary  Fingers  (Polydactylism). — These  may  coexist 
with  supernumerary  toes,  and  the  condition  is  often  met  with  in 
several  members  of  the  same  family.    The  extra  finger  may  be 


represented  by  a  mere  skin  appendage  the  nature  of  which  may 
only  be  indicated  by  the  presence  of  a  rudimentary  nail,  or  by  a 
more  or  less  perfectly  formed  finger.  In  the  majority  of  cases  it 
.should  be  removed. 

Congenital  Deficiencies  in  the  Number  of  Fingers. — One  or 
more  fingers  may  be  entirely  absent,  such  deficiency  being  often 
associated  with  imperfect  development  of  the  hand  and  forearm, 
or  they  may  be  represented  by  short  rounded  stumps,  these 
being  usually  ascribed  to  the  strangulation  of  the  digits  by 
amniotic  bands  i)i  utero — the  so-called  intra-uterine  amputation. 

Webbing  of  Fingers  (Syndactylism). — Congenital  webbing  or 
fusion  of  the  fingers  may  be  associated  with  polydactylism  or 
with  congenital  hypertropliy,  and,  like  other  digital  deformities, 


Fig.  262. — Supernumerary  Thumb. 
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may  affect  several  members  of  the  same  family.  The  degree  of 
fusion  ranges  from  a  web  of  skin  joining  the  fingers  to  a  grooving 
together  of  all  the  tissues.  The  participation  of  the  bones  is 
well  shown  in  .skiagrams.  The  separation  of  webbed  fingers  by 
surgical  means  must  be  considered  in  relation  to  the  conditions 
present  in  each  individual  case.  If  an  operation  is  decided  upon 
it  should  be  deferred  until  the  age  of  five  or  six  years,  as  the 
skin  of  young  children  is  extremely  sensitive  to  antiseptic  appli- 
cations and  to  pressure.  In  the  simplest  cases  it  is  only  neces- 
sary to  divide  the  web  and  to  unite  the  cut  edges  of  .skin  along 
each  finger  by  sutures,  a  Thiersch  gi'aft  being  inserted  into  the 
angle  between  the  fingers.  An  operation  in  which  the  skin  is 
dissected  up  in  the  form  of  flaps  may  be  required. 

Congenital  Hypertrophy  of  the  Fingers. — This  is  a  form  of 
local  giantism  affecting  one  or  more  digits,  and  involving  all  the 
tissues  equally,  or  particularly  the  adipose  tissue.  The  finger  is 
u.sually  of  abnormal  size  at  birth  and  continues  to  grow  more 
rapidly  than  the  others,  and  it  may  also  come  to  deviate  from  its 
proper  axis.  Such  a  finger  should  be  removed,  as  it  interferes 
with  the  use  of  the  other  digits. 

Trigger  Finger. — This  is  an  acquired  condition  in  which  move- 
ment of  the  finger,  either  in  flexion  or  exten.sion,  is  arrested,  and 
is  only  completed  with  the  assistance  of  the  other  hand.  The 
obstacle  to  movement  is  usually  overcome  with  a  jerk  or  snap 
.suggesting  a  resemblance  to  the  trigger  of  a  gun  or  the  blade  of 
a  clasp-kiufe.  It  may  arise  from  difterent  causes,  the  commonest 
being  a  disproportion  between  the  size  of  the  tendon  and  its 
shi-ath.  Recovery  u.sually  takes  place  under  massage  and  passive 
movements. 

The  dr(yp  or  ttmllet  Jhujer  has  been  described  with  injuries  of 
the  fingers. 
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Abdomen,  bullet  wounds  of,  21 5 
Abdominal  aorta,  aneurysm  of,  288 

compression  of,  246 
Abscess,  acute  circumscribed,  49 

of  bone,  567 

Brodie's,  567 

from  catgut,  53 

chronic,  59,  141 

circumscribed,  49 

cold.  59,  141 
of  joints,  624 

diffuse,  54 

Hilton's  method  of  opening,  52 

in  hip-joint  disease,  664 

parotid,  in  pyemia,  66 

peri-articular,  619 

peri-phlebitic,  72 

pointing  of,  50 

psoas,  141,  666 

pyemic,  55-65 

residual,  143 

of  skin,  342 

stitch,  53 

subcutaneous,  342 

tul)erculous,  141,  623 
Acetabulum,  arthritis  deformans,  673 

fracture  of,  489,  490 

tuberculous  disease  of,  657 

wandering,  657,  673 
Achillo-dynia,  372 
Acromion  process,  dislocation  of,  431 

fracture  of,  444  • 

separation  of  epiphysis,  445 
Actinomyces,  18,  128 
Actinomycosis,  128 

of  l)one,  129 

differential  diagnosis  of,  129 
Acuyiunotiirc  for  aneurysm,  283 
Acute  arthritis  of  infants,  555,  610 

necrosis,  554 

osteomyelitis  and  periostitis,  552 


Adam's  operation  for  ankylosis  of  hip, 
671 

for  Dupnytren's  contraction,  735 
Adenoma,  192 

fibro-,  192 

malignant,  195 

sebaceous,  353 

of  skin,  353 
Adventitious  bursce,  377 
Air  embolism,  239 
Air-gun,  wounds  by,  210 
Air  hunger,  249 

infection,  32 
Aleppo  boil,  131 
Algidity,  24 
Amberite,  211 

Ambulatory  treatment,  liip  disease, 
669 

splint,  531,  538,  539 

treatment  of  ulcers,  83 
Amputation  for  aneurysm,  284 

for  compound  fracture,  402 

for  gangrene,  98 

Gritti-Stokes,  98 

for  hip  disease,  671 

for  injuries,  208 

intra-uterine,  736 

at  knee.  Miller's,  98 

neuroma,  323 

for  osteomyelitis,  563 

for  tuljercnlous  joint  disease,  631 

for  whitlow,  58 
Anatomical  tul>ercle,  135,  342 
Anatomy  of  regions.    See  Surgical 
Anatotny 

Ancl's  operation  for  aneurysm,  280. 
281 

Aneurysm  of  abdominal  aorta,  288 
amputation  for,  284 
l)y  anastomosis,  270 
Auel's  operation,  280,  281 
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Aneurysm,  Aiityllus'  operation,  279 
aortic,  287,  288 
arterio-venous,  285 
axillary,  291 
of  bone,  602 
brachial,  292 
Brasdor's  operation,  281 
carotid,  288 
circumscribed,  274 
cirsoid,  271 
compression  for,  282 
consolidated,  275,  277 
definition  of,  272 
differential  diagnosis,  276 
difl'used,  274 
dissecting,  274,  278 
electrolysis  in,  283 
excision  of,  279 
false,  274 
femoral,  292,  293 
flexion  in,  282 
fusiform,  273 
gluteal,  293 

Hunter's  operation,  280,  281 
idiopathic,  272 
iliac,  292 

of  individual  arteries,  287 
inguinal,  292 

injection  of  gelatin  in,  284 
innominate,  288 
intracranial,  290 
introduction  of  wire  in,  284 
ligature  for,  280,  281 
Maceweu's  needling,  283 
Moore-Corradi  method,  284 
old  operation,  279 
orbital,  290 
pathological,  272 
popliteal,  293 
pulse  in,  276 

recurrent  pulsation  in,  281 
Reid's  method,  283 
rupture  of,  278 
sacculated,  273 
sciatic,  293 
skiagraphy  in,  289 
spontaneous,  272 
sul)clavian,  291 
suppuration  in,  278 
tlioraoic,  287 
traumatic,  284 
treatment  of,  278 
true,  274 
varicose,  286 


Aneurysm,  Wardrop's  operation,  281 
Aneurysmal  varix,  285,  286,  290,  292, 

293,  294 
Angioma,  arterial,  271 

of  bone,  597 

cavernous,  270 

raceraosum  venosuni,  260 

varieties  of,  265 

venous,  271 
Angio-neurotic  oedema,  315 
Angio-sarconia,  190 
Angler's  elbow,  362 
Ankle,  diseases  of,  685 

dislocations  of,  543 

injuries  of,  535 

surgical  anatomy,  535 

tuberculous  disease  of,  685 
Ankylosis  of  joints,  607.    See  also 

individual  joints 
Anterior  crural  nerve,  injuries  of,  332 
Anthracremia,  123 
Anthrax,  122 

Anti-diphtheritic  serum,  113 
Anti-microbic  sera,  15 
Antipyretics,  44 
Antisepsis,  definition  of,  10 
Antiseptic  agents,  28 

baths,  35,  56 
Antiseptics,  internal,  42 

selection  of,  28 
Anti-streptococcic  serum,  56,  64,  65 

in  erysipelas.  111 

in  gangrene,  102 
Anti-tetanic  serum,  119 
Antitoxic  serum,  15,  113 
Antivenin,  133 

Antyllus'  operation  for  aneurysm,  279 
Aorta,  pulsating,  277 
Aortic  aneurysm,  287,  288 
Arborescent  lipoma,  374,  637,  647 
Arsenic  cancer,  353 
Arsenical  paste,  burns  by,  217 
Arterial  angioma,  271 

naivus,  266 
Arteries,  digital  compression  of,  245 

diseases  of,  254 

injuries  of,  214,  235 

ligature  for  aneurysm,  280,  281 
Arterio-venous  aneurysm,  285 
Arteritis.  254,  272 

varieties  of,  254 
Arthralgia,  632 

Arthrectoniy,  630.  Seealso  individual 
joints 
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Arthritic     fever,     tuberculous,  of 

Duncan,  621 
Ai'tliritis,  acute,  611 

acute,  of  infants,  555,  610 

acute  tulierculous,  621 

clironic  rheumatic,  635 

definition  of,  605 

deformans,  635.     See  also  indi- 
vidual joints 

gonorrhceal,  615 

hajmophylic,  640 

uiecliauical,  635 

neuropathic,  641 

ossittcans,  608 

pneumococcal,  614 

rheumatoid,  635 

scarlatinal,  613 

sicca,  637,  639 

traumatic,  635 

tuberculons,  625 

typhoid,  613 

urica,  633 
Arthrodesis,  713,  715 
Arthrolysis,  609 
Arthropathies,  gliomatous,  643 

neuro-,  641 

spinal,  641 
Articular  caries,  611 
Ascites,  chylous,  298 
Asepsis,  definition  of,  10 
Asejitic  fever,  24,  204 
Astragalus,  dislocation  of,  545 

fracture  ol',  541 

resection  of,  712 
Atheroma,  255,  272 
Axilla,  cellulitis  of,  59 
Axillary  aneurysm,  291 

artery,  compression  of,  245 
occlusion  of,  95 

glands,  tuberculous,  308 

Bacilli,  varieties  of,  11 
Bacillus  anthracis,  122 

coli  communis,  16,  17 

diphtheriip,  111,  113 

Klebs-Lolller,  111,  113 

of  malignant  ccdema,  102 

iiuilici,  125 

])ro{ligiosus,  191 

])yocyatieus,  18,  49 

of  soft  sore,  152 

tetanus,  114 

tuberculosis,  134 

typhosus,  17 


Bacteria  in  blood-stream,  12,  13 

cultivation  of,  15 

general  characters  of,  10 

parasitic,  12 

pathogenic,  10 

of  pneumonia,  17 

jiyogeuic;  16 

saprophytic,  12 

varieties  of,  11 

virulence  of,  12 
Bacterial  intoxication,  14 
Bacteriological  diagnosis,  15 
Bacteriology,  surgical,  10 
Baker's,  Morrant,  cysts,  646 
Bandage  for  closed  list,  481 

elastic,  264 

niauy-tailed,  489 

Martin's,  83 
Barker's  Hushing  spoon,  145 
Bath,  calomel  vapour,  162 
Baths,  antiseptic,  35,  36 
Bazin's  disease,  167 
Bed-sores,  acute,  73,  105 

chronic,  106 
Bell,  nerve  of,  327 
Belladonna  and  glycerin,  44 
Bennett's  fracture,  480 
Biceps  muscle,  rupture  of,  363 

tendon,  dislocation  of,  365 
Bier's  congestiou  treatment  in  fracture, 
409 

in  tuberculous  joints,  628 
Bigelow,  A-shaped  ligament  of,  492 
Birth  palsies,  327 
Biskra  button,  131 
Black  eye,  203 
Bladder,  repair  of,  8 
Blank  cartridge,  wounds  by,  214 
Bleeders,  202,  251 
Bleeder's  joint,  640 
Blister,  purulent,  57 
Blisters,  46,  337 
Blood-clot,  healing  by,  4 
laminated,  253,  274 
varieties  of,  241 
cysts,  199 
letting,  43 
poisoning,  13 
transfusion  of,  250 
vessels,  234.    >'<ri'.  dho  Arteries  and 
Veins 
bullet  wounds  of,  214 
diseases  of,  253 
repair  of,  240 


742 


INDEX. 


Blood-vessels,  tumours  of,  265 
Bloodless  method  of  operating,  245 

state,  249 
Boiling,  sterilisation  liy,  28 
Boils,  131,  339 

Bone.    Sec  also  individual  bones 
abscess  of,  567 
aneurysm  of,  602 
atrophy  of,  384,  548,  592 
bacterial  diseases  of,  551 
bullet  wounds  of,  214 
caries  of,  550 
cancer  of,  secondary,  603 
changes  iu  ulcers,  77 
chondroma  of,  595 
cysts  of,  604 
diseases  of,  547 

classification  of,  551 
exostoses,  593 
fibroma  of,  597 
fragility  of,  592 
grafting,  549,  564 
hydatid  disease  of,  583 
hypertrophy  of,  548 
iuHaiumation  of,  552 
injuries  of,  383 

lesions  in  inherited  syphilis,  582 

lipoma  of,  597 

lil}ping  of,  636 

nialacia  of,  584 

marrow,  548 

necrosis  of,  551 

neuro|)athic  atrophy  of,  592 

osteoma,  593 

osteomalacia,  589 

osteomyelitis,  552,  565 

osteoporosis,  548 

Paget's  disease  of,  590 

periostitis,  550 

pulsating  hematoma  of,  602 

pyogenic  diseases  of,  552 

regeneration  of,  549 

repair  of,  7,  406,  555 

rickety  affections  of,  584 

sarconui  of,  598 

secondary,  of,  604 
sclerosis  of,  548 
scurvy  affecting,  589 
secondary  cancer  of,  603 
sequestrectomy,  564 
staphylococcal  diseases  of,  552 
surgical  anatomy,  547 
syphilitic  diseases  of,  577 
tliyroid  tumours  of,  604 


Bone,  transplantation  of,  549 

trophic  diseases  of,  584 

tuberculous  disease  of,  571 

tumours  of,  593 

typhoid,  inflammation  of,  569 

vascular  tumours  of,  602 
Bonnet's  wh-e  cuirass,  669 
Boots  for  club-foot,  710 

for  flat-foot,  722 
Boracic  acid,  29 
Bossiug  of  skull,  172 
Bow  knee,  703 

legs,  706 
Box-splint,  531 
Brachial  aueurysm,  292 

artery,  compression  of,  245 
occlusion  of,  95 

neuralgia,  332 

plexus,  surgery  of,  326 
Brain,  bullet  wounds  of,  214 

injuries,  temperature  in,  23 

tissue,  repair  of,  8 
Branchial  dermoid,  197 
Brasdor's  operation  for  aueurysm,  280 
Brodie's  abscess,  567 
Bruises,  202 
Bryant's  triangle,  493 
Bubo,  303 

bullet,  151 

in  soft  sores,  152 
Bullet  bubo,  151 

probes,  210 

wounds  of  different  tissues,  214, 
215 

Bullets,  removal  of,  210,  211 

varieties  of,  213 
Bunion,  382,  725 
Burns,  216 

classification  of,  217 

by  chemicals,  217 

complications  of,  220 

by  electricity,  224 

pathology  of,  217 

picric  acid  in,  222 
Bursa,  prepatellar,  513 

semi-membrauosus,  676 

subcrural,  676 

sub-deltoid,  650 
BursiB,  affections  of,  377 

diseases  of  individual,  379 

tumours  of,  379 
Button  sutures,  206 

Cachexia,  cancerous,  194 
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CiiL-hexiii  ill  malignant  tumours,  180 

Calcification,  139 

Callosities,  337 

Callus,  absorption  of,  410 

excess  of,  406 

tumours  of,  410 

varieties  of,  406 
Calmette's  autiveuin,  133 
Calomel  va[iour  batli,  162 
Cancer,  192 

arsenic,  353 

of  bone,  secondary,  603 

causes  of,  194 

chimney-sweeper's,  353 

colloid,  196 

cystic,  196 

degeneration  of,  196 

dissemination  of,  193 

euceplialoid,  196 

ciL  cuirasse,  193 

glandular,  196 

lymphatic  infection  in,  193 

medullary,  196 

melanotic,  196,  355 

paraffin,  353 

rodent,  76,  196,  353 

scirrhus,  196 

of  skin,  353 

varieties  of,  195 
Cancerous  cachexia,  194 

osteomalacia,  603 

ulcer,  194 
Gaucrum  oris,  103 
Cantharidis  plaster,  46 
Capillary  angioma,  265 

normal  structure  of,  37 
Carbolic  acid,  28 

poisoning  by,  28 

gangrene,  29,  93 

lotions,  28 
Carbolnria,  28 
Carbuncle,  340 
Carcinoma.    See  Cancer. 
Caries,  618 

of  articular  surfaces,  606,  611 

of  bone,  550 

.sicca,  551,  618,  626 

syphilitic,  578 
Carotiil  aneurysm,  288 
Carpal  bones,  dislocation  of,  479 
fracture  of,  477 

ganglion,  199 
Carron  oil,  223 
Carr's  splint,  475 


Carrying  angle,  elbow,  453,  457,  732 
Cartilage,  eburuation  of,  636 

repair  of,  7 

tumours  of,  595 

ulceration  of,  606,  618 
Cartridge  wad,  wounds  by,  212 
Caseation,  139 
Catgut,  preparation  of,  32 

suppuration,  53 
Caustics,  burns  by,  217 
Cautery,  actual,  46 

Corrigan's  button,  46 
Cell  nests,  195 
Cellulitis,  ankle  and  foot,  59 

axilla  and  arm,  59 

dltfuse,  54 

knee,  59 

suppurative,  54 
Cephalic  or  Kopf  tetanus,  118 
Cervical  glands,  tuberculous,  305 

ligaments  of  Stanley,  492 

sympathetic,  operations  in,  336 
Chancre,  concealed,  150 

erratic,  153 

extra-genital,  153 

hard,  150 

relapsing,  169 

soft,  152 
Chancroid,  152 

Charcot's  disease  of  joints,  642,  667 

675,  685 
Charts,  temperature,  20 
Chemiotaxis,  38 

Chieue's  method  of  treating  fracture 
of  clavicle,  429 
humerus,  447 
test,  493 
Chigoe,  131 
Chilblain,  338 

Chimney-sweeper's  cancer,  353 
Chiropodists,  treatment  of  corns,  338 
Chloroma,  182,  190,  595 
Chondro-sarcoma,  190,  595 
Clioroiditis,  syphilitic,  159,  174 
Chylorrhcna,  298 
Chylo-tiiorax,  298 
Chylous  ascites,  298 
Cicatrices,  afl'ections  of,  357 

ei)ithelionui  of,  358 

painful,  357 
Cicatricial  contraction,  3,  223 

tissue,  3 

nerves  implicated  in,  318 
Cicatrix  horns,  351 
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Circuiufiex  nerve,  injuries  of,  328 
Cirrhosis,  syphilitic,  165 
Cirsoid  aianirysni,  271 
Claviceps  purpurea,  100 
Clavicle,  congeuital  ahseuoe  of,  730 

dislocations  of,  431 

fractures  of,  424 

separation  of  epipliysis,  427 
Claw-hauil,  331 
Clawiug  of  toes,  714 
CloacjB  in  bone,  556 
Clot,  external,  241 

laminated,  253,  274 
Club-foot,  707 
boots,  710 
paralytic,  712 
wrenches,  711 

hand,  733 
Coagulation  necrosis,  50 
Cocci,  11 

Coccygeal  sinus,  197 
Coccygodyuia,  491 
Coccyx,  fracture  of,  491 
Cobuheini's  theory  of  tumours,  178 
Cold  abscess,  59,  141,  624.    See  also 
Tuberculous  abscess 

in  iullammation,  44 
Coley's  fluid,  191 
Collapse,  231 
Collateral  circulation,  242 
Colles'  fracture,  472 
reversed,  475 

law,  175 
Columnar  epithelioma,  195 
Comminuted  fracture,  387 
Common  carotid  artery,  comin'essiou 

of,  245 
Compound  dislocation,  419 

fracture,  387,  400 

palmar  ganglion,  201,  374 
Compression  for  aneurysm,  282 
Condylomata,  157-163,  171 
Congenital  cystic  liygroma,  302 

deficiencies,  boues  of  leg,  705 

dislocations,  422.     See  also  .  in- 
dividual joints 
Congestion,  37 

treatment  (Bier's),  409 
CJonjoined  twins,  198 
Connective  tissue,  repair  ol',  6 
Constitutional  disturbance  in  inllam- 

mation,  40 
Contraction,  Dupnytren's,  734 
Contracture  of  joints,  607 


Contracture  of  muscles,  368 

paralytic,  315 
Contused  and  lacerated  wounds,  208, 
209 

wound,  202 
Contusions,  205 
Contusion  of  arteries,  235 

of  bone,  383 

of  hip,  508 

of  joints,  412 

of  muscle,  361 

of  nerves,  319 

of  shoulder,  443 
Coracoid  process,  fracture  of,  445 
Corns,  338 

Coronoid  process  of  iilua,  fractui'e  of, 
461 

Corpora  oryzoidea,  646 
Corrigan's  button  cautery,  46 
Corrosive  sublimate,  29 

poisoning  by,  29 

wool,  33 
Counter-irritants,  46 
Coxa  vara,  586,  692,  694 
Coxa;,  morbus,  656 
Craniotabes,  172,  586 
Creolin,  29 

Crepitus  in  fractures,  390 
Croft's  splint,  400 
Crossed-leg  deformity,  665 
Croup,  113 

Crucial  ligaments,  rupture  of,  522 
Crutch  paralysis,  319,  328 
Cubitus  valgus,  457,  732 

varus,  457,  732 
Cupping,  43 

Cutaneous  neuro-fibi'oniatosis,  325 
Cutis  auserina,  19 
Cystic  adenoma,  192 

carcinoma,  196 

hygroma,  199 

lymphangioma,  302 
Cysts,  198 

atheromatous,  349 

Baker's,  646 

blood,  203 

of  bone,  604 

congenital,  197 

dentigerous,  185 

dermoid,  197 

exudation,  198 

hinmorrhagie,  203 

liydatid,  199,  583 

implantation,  199 
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Cysts  of  joints,  646 
lyinjjliatic,  301 
parasitic,  199 
retuutiou,  199 
sebaceous,  349 
serous,  199 
varieties  of,  198,  199 
veuous,  261 

Dactylitis,  sypliilitie,  173,  183,  582 

tuberculous,  183,  575 
Dangerous  area  iu  neck,  240 
Davies  Colley's  operation  for  club 
foot,  711 

Deformities  from  osteomyelitis,  561 

of  extremities,  688 

of  lingers,  734 

of  foot,  707 

of  forearm,  733 

of  hand,  733 

of  kuee,  697 

of  leg,  rickety,  706 

paralytic,  of  liip,  694 
of  ivuee,  699 
of  shoulder,  732 

of  upper  extremity,  730 
Deformity,  cross-leg,  665 

scissor-leg,  665 

Volkmanu's  snpra-malleolar,  706 
Degeneration  of  arteries,  255 

gelatinous,  620 

of  nerves,  313 

reaction  of,  315,  367 
Delhi  boil,  131 
Delirium,  traumatic,  231 

tremens,  232 
Dentigerous  cysts,  185 
Depressed  fracture,  387 
Dermoids,  196 
Diabetic  gangrene,  99 
Diapeilesis  of  red  corpuscles,  38 
Diastases,  403 
Diatliesis,  liicniorrhagic,  251 

tuberculous,  137 
Dilfuso  lipomatosis,  182 

neuro-libromatosis,  323 

osteoma,  595 
Dilfused  aneurysm,  274,  278 
Digital  comin-ession  of  arteries,  245, 
282 

Diphtheria,  14 

antitoxin,  15,  114 

intuljation  in,  114 
Diplitlieritic  gangrene,  104 


Diplocooci,  11 
Disinfection  of  hands,  30 

of  skin,  31 
Dislocation  of  ankle,  543 

of  astragalus,  543 

of  carpal  bones,  479 

of  carpo-metacarpal,  479 

of  clavicle,  431 

complicated  with  fracture,  419,  440 
compound,  419 
congenital,  422 

of  elbow,  732 

of  lingers,  734 

of  hip,  508,  688 

of  knee,  697 

of  patella,  697 

of  shoulder,  731 

of  wrist,  734 
of  elbow,  462 
of  lingers,  486 
habitual,  421,  442 
of  hip,  503 

pathological,  665,  672 
of  inferior  tibio-tibular  joint,  544 
of  joints,  414 
of  knee,  517 
niedio-tarsal,  546 
of  nerves,  320 
old-standing,  420 
operation  in,  419 
of  patella,  527 
pathological,  421,  560,  619 
of  radius,  466 
recurrent,  421,  442 
reduction  of,  417 
of  shoulder,  433 

paralytic,  732 
sub-astragaloid,  545 
sui)erior  tibio-liljular  articulation 

519 

tarso-nielatarsal,  546 

of  tendons,  3ti4 

of  thumb,  484 

of  toes,  546 

of  ulna,  466 

unreduced,  420,  441 

varieties  of,  416 

of  wi'ist,  477 
Displacement  iu  fractures,  389 

of  semilunar  cartilages,  520 

of  scapula,  730 
Dissecting  aneurysm,  274 
Donovan's  solution,  164 
Double-inclined  plane,  502 
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Drainage  tiihes,  33 

of  wouuds,  206 
Dressing,  Scott's,  629 
Dressings,  surgical,  33 
Drill-boue,  370 
Drop-fiuger,  486,  737 

foot,  331 

wrist,  329 
Drunkard's  palsy,  319,  328 
Dry  caries,  618 

cupping,  43 

gangrene,  89 
Duchenne's  paralysis,  327 
Dugas'  symptom  in   dislocation  of 

shoulder,  435 
Dum-Dum  bullet,  213 
Duncan's  nietliod  of  treating  fracture 

of  clavicle,  428 
Duodenum,  ulcer  of,  in  liuriis,  221 
Dupuytreu's  contraction,  734 

fracture,  536 

splint,  539 
Dwarf,  rickety,  585 

syphilitic,  175 

Eburnation  of  cartilage,  636 
Ecchiuococcus,  199,  583 
Ecchondroses,  636 
Eczema,  varicose,  263 
Elastic  bandage,  264 

stocking,  264 
Elbow,  arthritis  deformans,  654 

diseases  of,  653 

dislocations,  462 
congenital,  732 
old-standing,  465 

injuries  of,  453 

ueuro-arthropathies  of,  654 

pyogenic  diseases  of,  654 

sprains  of,  467 

surgical  anatomy,  453 

tennis,  467 

tuberculous  disease  of,  653 
Electricity,  injuries  by,  223 
Electrolysis  in  aneurysm,  283 

of  utevus,  269 
Elephantiasis,  299 

lupus,  344,  348 

nervorum,  323 

neuromatosa,  326 

varieties  of,  347 
Embolic  aljscesses,  65 

arteritis,  254 

gangi-eue,  95 


Embolism,  254 

air,  239 

fat,  233 
Emigration  of  leucocytes,  38 
Emphysema,  in  cellulitis,  55 
Eniprosthotouos,  116 
Empyema  of  joints,  606,  624,  680, 
682 

Encephaloid  cancer,  196 
Enchondroma,  595 
Endarteritis  obliterans,  255 

syphilitic,  160 
Endocarditis  in  ijyainna,  65 
Endosteal  sarcoma,  599 
Endothelioma,  190 
Bosinophilia,  18 
Epiphyses,  functions  of,  548 

indammatiou  of,  550 

separation  of,  403.    Sec  also  in- 
dividual bones 

surgical  anatomy  of,  403,  547 
Epiphysiolysis,  555,  559 
Epiphysitis,  550 

acute,  553 

syphilitic,  633 
Epithelial  nests  or  pearls,  195 

tumours,  191 
Epithelioma,  195 
Epithelium  grafting,  85 

regeneration  of,  6 

sowing,  85 
Erb's  group  of  muscles,  327 
Ergot,  gangrene  from,  100 
Erratic  chancre,  153 
Erysipelas,  108 

facial,  109 

neonatorum,  110 

temperature  in,  21 
Erythema  pernio,  338 
Bsmarch's  tourniquet,  245 
Evaporating  lotions,  44 
Excision  of  aneurysm,  279 

of  joints,  630.    Sec  also  individual 
joints 

of  lymphatic  glands,  307 
Exercises  for  Hat  foot,  721 
Exfoliation  of  bone,  551 
Exostosis,  184,  593 

sjiurious,  369,  636 

sub-ungual,  184,  360 

varieties  of,  593 
Expanding  bullets,  213 
Explosive  bullets,  213 
Explosives,  wouuds  by,  209 
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Extension  with  perineal  band,  500 

vertical,  511 
with  weight  and  pulley,  499,  627 
Extra-capsularlraeture,  ueek  of  femur, 

497 

Extra-geuital  chancre,  153 
Extravasation  of  blood,  243 
Extremities,  deformities  of,  688 
Exudate,  varieties  of,  38 
Exudation  cysts,  198 
Eyes,  syphilitic  afleotions  of,  159 

Facial  artery,  compression  of,  245 

erysipelas,  109 
Fainting,  227 
False  aneurysm,  274 

exostoses,  369,  636 

joint,  410 

neuromata,  322 
Farcy,  126 

Fascia,  contraction  of  palmar,  734 

ossilication  in,  369 
Fat  embolism,  233 
Fatty  hernia,  182 

tumours,  181 
Femoral  aneurysm,  292,  293 

artery,  occlusion  of,  95 
Femur,  fracture  of  condyles,  513 
great  trochanter,  498 
head,  493 

below  lesser  trochanter,  501 

lower  end,  513 

neck,  494 

shaft,  508 

supracondylar,  513 

T-  or  Y-shaped.  513 

upper  end,  493 
incurvation  of  neck  of,  694 
necrosis  of,  557,  569,  570 
sarcoma  of,  681 

separation  of  npper  epiphysis,  493 
Fever,  aseptic,  24,  204 
hectic,  62 

in  inllammation.  41 
Fevers,  suigical,  61 
Filiro-adeiioma,  192 
Filiroid  lupus,  344 

tumours,  186,  187 
KiI)roma,  186 

of  bone,  597 

hard,  186 

of  skin,  351 

soft,  186 

varieties  of,  186 


Fibro-myoniata,  187 

Filirous  union  in  fracture,  410 

Filiula,  absence  of,  705 

fracture  of  shaft,  533 
lower  end,  536 
npper  end,  517 
Fievre  de  croissance,  565 
Filaria  sanguinis  hominis,  347 
Fihirial  disease,  300 
i?'inger,  chancre  of,  148 

drop,  486,  737 

mallet,  486,  737 

trigger,  737 
Fingers,  congenital  contraction  of,  734 
hypertrophy  of,  737 

deficiencies,  736 

deformities  of,  734 

dislocations  of,  486 

Dupuytreu's  contraction,  734 

gouty  affections  of,  634 

injuries  of,  480 

supernumerary,  736 

syi3hilitio  dactylitis,  582 

tuberculous  dactylitis,  575 

webbing  of,  736 

whitlow  of,  56 
Finseu  light  treatment,  345 
Firearms,  wounds  by,  209 
First  dressing  in  warfare,  210 

intention,  healing  by,  3 
Fishing-gut,  sterilisation  of,  32 
Fissured  fracture,  387 
Fistula,  deliuition  of,  60 

lymphatic,  297 

principles  of  treatment  of,  60 

varieties  of,  60 
Fistulas,  congenital,  61 
Flail-joints,  713 
Flat-foot,  707,  718 

adolescent,  718 

boot,  722 

degi'ees  of,  721 

exercises  for,  721 

operations  lor,  722 

paralytic,  723  , 

racial,  724 

rickety,  723 

spasmodic,  722 

static,  718 

traumatic,  723 
Floating  iiatella,  676 
Fluctuation,  51 
Klnshing  sjioon,  145 
Fojtal  residues,  178 
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Fomentations,  42,  44 
Foot,  cellulitis  ol',  59 

club-,  707 

delbrnuties  of,  707 

Hat-,  707,  718 

liollow  claw-,  707,  716 

injuries  of,  535 

splay-,  718 
Footballer's  kuee,  5'23 
Forci-pressure  iu  liaiuiorrLage,  246 
Forearm,  cellulitis  of,  59 

deformities  of,  733 

fractures,  468 

iujuries  of,  453 
Formalin,  29 
Fonlis'  tournicjuel,  245 
Fractures,  384 

Fracture,  acetabulum,  489,  490 
acrouuou  process,  444 
astragalus,  541 
Bennett's,  481 
carpal  l.iones,  477 
clavicle,  424 

clinical  features  of  simple,  390 

varieties  of,  386 
coccyx,  491 
C'olles',  472 

complicated  with  dislocation,  419, 
440 

complications  of,  393 
compound,  400 

amputation  iu,  402 
converse  of  Pott's,  540 
coracoid  process,  445 
corouoid  process  of  nlua,  461 
delayed  uuiou  in,  409 
displacement  in,  389 
Dnpuytrcn's,  536 
femur  below  lesser  trochanter,  501 

condyles,  513 

great  trochanter,  498 

head,  493 

lower  end,  513 

neck,  494 

shaft,  508 

upper  end,  493 
fdirous  union,  410 
libula,  shaft,  533 

upper  end,  517 
forearm,  468 
greeustick,  387 
humerus,  lower  end,  454 

sliaft,  450 

surgical  neck,  445 


Fracture,  humerus,  upper  end,  445, 
449 
ilium,  490 
iutra-uterine,  385 
ischium,  490 
Jones',  543 
leg,  both  bones,  528 
mal-united,  408 
massage  and  movement  in,  397 
metacarpals,  480 
metatarsals,  543 
olecranon  process,  458 
operative  treatment,  400,  533 
OS  calcis,  542 
pain  iu,  393 
patella,  523 

pathological,  384,  557,  559,  644 
pelvis,  487 

phalanges,  lingers,  483 

toes,  543 
Pott's,  536 

converse  of,  540 
Ijriuciples  of  treatment,  395-401 
prognosis  in,  394-401 
pnbes,  488 
radiography  iu,  391 
radius,  lower  end,  472 

shaft,  471 

upper  end,  461 
repair  of,  406 

modifications  of,  407 
sacrum,  488,  491 
scapula,  443 
setting  of,  396 
Smith's,  475 

splhits  and  appliances  for,  398 
spoutaneous,  384,  557,  559,  644 
tarsus,  542 
tibia,  lower  end,  541 
shaft,  533 
upper  enil,  516 
traumatic,  385 
ulna,  lower  end,  477 
shaft,  471 
U[)per  end,  458 
vicious  union,  408 
Fragilitas  ossium,  384,  592 
Fraser's  autivenin,  133 
Frost-bite,  92 
Fiirunculus  orientalis,  131 
Fusiform  aneurysm,  273 

Ganglion,  199.  646 

compound  palmar,  374 
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Ganglion,  vavieties  of,  199 
Ganglionic  cysts,  200 

nenroniata,  222 
t!angi-ene  after  acute  fevers,  101 

acute  traumatic,  101 

aniputatiou  in,  9S 

augio-selerotic,  99 

atheroma  in,  96 

bacterial  v.arieties,  101 

carliolic,  29,  93 

clinical  types  of,  89 
varieties  of,  91 

from  constriction,  93 

definition  of,  89 

iliahetic,  99 

diphtheritic,  104 

dry,  89 

endiolic,  95 

from  ergot,  100 

from  frost-bite,  92 

hospital,  104 

from  interference  with  circulation, 
92 

line  of  demarcation  in,  90 
moist,  90 

from  physico-chemical  causes,  92 
Raynaud's,  100 
senile,  96 
symmetrical,  100 
traumatic,  101 
varieties  of,  91 
white,  95 
from  whitlow,  58 
Gant's  operation  for  ankylosis  of  hip, 
672 

Gasserian  ganglion,  removal  of,  336 
Gauze,  antiseptic,  33 

sterilisation  of,  32 

sterilised,  33 
Gelatin,  injection  of,  in  aneurysm, 
284 

Gelatinous  degeneration,  620 
General  tuberculosis,  140 
Genu  recurvatum,  587,  698,  699 

valgum,  700 

varum,  703 
Germs,  10 
Glanders,  125 

bacillus,  18 
fHands,  lymphatic,  295.    tSce  Lym- 
phatic glands 

secretory,  repair  of,  8 
Glandular  carcinoma,  196 
Glioma,  188 


Gliomatous  arthropathies,  643 
Glio-sarcomu,  190 
Gloves,  surgical,  30,  31 
Gluteal  aneurysm,  293 
Golfer's  back,  362 
Gonoeocciis,  18 

Gonorrhceal  affections  of  joints,  614 

arthritis,  615 

bursitis,  378 

hydrops,  615 

pyajmia,  614 

rheumatism,  614 

teno-synovitis,  373 
Gooch-splints,  399 
Gordon's  splint,  475 
Gout,  rheumatic,  635 
Gouty  affections  of  joints,  633 

bursitis,  378 

teno-synovitis,  372 

ulcer,  75 
Grafting,  bone,  549,  564 

epithelium,  85 

of  mucous  membrane,  88 

nerve,  318 

skin,  84 

of  tendons,  713 
Granulation,  healing  by,  5 

tissue,  formation  of,  2 
syphilitic,  147 
tuberculous,  139 
Granulomata,  infective,  147 
Greenstick  fracture,  387,  468 
Grey  powder,  161 
Gritti-Stokes  amputation,  98 
Groin,  glands  of,  309 
Growing  pains,  565 
Growth  fever,  565 
Gumma,  165-173 

peri-bursal,  632 

peri-synovial,  632,  681 

scrofulous,  346 
Gnmniatons  infdtratiou,  165 
Gunshot  wounds,  209 

Habitual  dislocation,  421,  442 
naunarthrosis,  412,  640 
Hicinatemesis,  243 

post-operative,  62 
ITnsmatoma,  203,  213,  383 

pulsating,  of  lionc,  602 
Maimaturia,  243 
llicnioidiilia,  202,  251 
Ilaiinoiihilic  joints,  640 
riipmoptysis,  243 
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Haemorrhage,  accideDtal,  244 
arrest  of,  241-244,  246 
arterial,  243 
capillary,  243 

constitutional  effects  of,  248 

digital  compression  in,  245 

external,  243 

flexion  in,  244 

forci-pressure  in,  246 

infusion  of  saline  fluid  in,  250 

intermediate,  247 

natural  arrest  of,  240 

permanent  arrest  of,  241 

prevention  of,  244 

primary,  244 

reactionary,  247 

secondary,  247 

in  surgical  operations,  244 

tourniquets  for,  244,  245 

transfusion  of  blood  in,  250 

from  varicose  veins,  263 

varieties  of,  243 

venous,  243 
Hsemorrliagio  cyst,  203 

diathesis,  251 

riclcets,  589 
Hoemorrhoids,  259 
Hair,  affections  of,  in  syphilis,  158 

regeneration  of,  6 
Hallux  dolorosus,  727 

flexus,  727 

rigidus,  720,  727 

valgus,  720,  725 

varus,  726 
Hammer  toe,  728 
Hand,  club-,  733 

deformities  of,  733 

injuries  of,  472 
Handkerchief  method    of  treating 

fracture  of  clavicle,  430 
Hands,  disinfection  of,  30 
Hard  chancre,  150 
Hartley-Krause  operation,  336 
Head,  bullet  wounds  of,.  214 
Healing  by  blood-clot,  4 

by  first  intention,  3 

of  fractures,  7 

by  granulation,  5 

by  primary  union,  2 

under  a  scab,  4 

by  second  intention,  53 

sore,  69 

treatment  of,  79 

ulcers  76 


Heart,  bullet  wounds  of,  215 

Heat,  .sterilisation  by,  27 

in  treatment  of  inflammation,  44 

Heberdeu's  nodes,  639 

Hectic  fever,  62,  624 
temperature  in,  20 
waxy  degeneration  in,  63 

Hernia  of  nmscle,  364 

Hilton's  method  of  opening  abscess,  52 

Hip,  abscess  in,  664 

Adam's  operation  for  ankylosis,  671 
amputation  for  disease  of,  671 
ankylosis  of,  694 
arthrectomy  of,  670 
arthritis  deformans,  667,  673 
Charcot's  disease,  667,  675 
chronic  rheumatism,  673 
contracture  of,  694 
contusions  of,  508 
diseases  of,  656 
dislocations  of,  503 
congenital,  508,  688 
old-standing,  507 
Gant's  operation  for  ankylosis,  672 
hysterical  affections,  667,  675 
joint,  pyogenic  diseases  of,  667, 
672 

spi'ains  of,  508 
surgical  anatomy,  491 
tuberculous  disease  of,  656 
bilateral,  665 
stages  of,  657 
neuro-arthropathies,  675 
paralytic  deformities,  694 
Hodgen's  splint,  500-502 
Hodgkin's  disease,  309 
Hollow  claw-foot,  707,  716,  718 
Horns,  varieties  of,  351 
Horse-hair,  sterilisation  of,  32 
Hospital  gangrene,  104 
Housemaid's  knee,  378,  381 
Humerus,  fracture  of  shaft,  450 
lower  end,  454 
surgical  neck,  445 
upper  end,  445,  449 
separation  of  lower  epiphysis,  455 

upper  epiphysis,  448 
ununited  fracture  of,  451 
Hump-liack,  rickety,  587 
Hunter's  operation  for  aneurysm,  280, 
281 

Hutchinson's  teeth,  174 
Hydatid  cyst,  199 
disease  of  bone,  583 
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Hyarartlirosis,  412,  605 
Hydrocele  of  neck,  199,  302 
Hydrogeu,  peroxide  of,  29 
Hydrophobia,  119,  120 
Hydrops  of  InirsM,  378 

gonorrhce.al,  615 

of  joints,  605 

neuropathic,  644 

rheumatic,  638 

staphylococcal,  610 

syphilitic,  632 

of  tendon  sheaths,  374 

tuberculous,  619,  624,  678 
Hygroma  of  bursoe,  378 

of  neck,  302 

of  tendon  sheaths,  374 
Hyperemia,  37 
Hyperostosis,  548 
Hysteria,  119 

Hysterical  joint  affections,  644,  667 

Ice-bags,  44 
lohthyol  ointment,  44 
Idiopathic  aneurysm,  272 

tetanus,  115 
Iliac  aneurysm,  292 
Ilium,  fractures  of,  490 
Immunity,  1  4 

\init  of,  15 
Implantation  cysts,  199 
Imperial  drink,  42 
Inclined  plane,  526 
incurvation  of  neck  of  femur,  694 
"Indian  jjuzzle"  for  dislocations  of 

fingers,  485 
Infantile  paralysis,  713,  714 
Infection,  from  air,  32 

mixed,  13 
Infective  granulomala,  147 
Inflanimation,  36 

chronic,  45 

clinical  aspects  of,  39 

cold  in,  44 

constitutional  disturbance  in,  40 
fever  in,  41 
heat  in,  44 
leucocytosis  in,  41 
pain  in,  40 
resolution  of,  45 
results  of,  45 
tissue-changes  in,  37 
urine  in,  41 
Inflammatory  exudate,  varieties  of, 
38 


Infusion  of  saline  solution,  230,  250 
Ingrowing  toe-nail,  360 
Inguinal  aneurysm,  292 

glands,  tuberculous,  309 
Injuries,  202.     ,Sce  also  individu.al 
tissues  and  regions 

constitutional  effects  of,  227 

indications  for  amputation  in,  208 
Innominate  aneurysm,  288 
Inoculation  of  animals,  16 

tubercle,  342 
Insects,  poisoning  by,  131 
Instruments,  sterilisation  of,  31 
Interstitial  keratitis,  174 
Intestine,  repair  of,  8 
Intoxication,  bacterial,  14 
Intracranial  aneurysm,  290 
Intra-uterine  fracture,  385 
Intubation  of  larynx,  114 
Inunction  of  mercury,  161 
luvolucrum,  556 
lodism,  168 
Iodoform,  29 

emulsion   in  tuberculous  disease, 
144,  628 

rash,  30 
Iritis,  syphilitic,  159,  163,  173 
Irrigation,  35,  56 
Ischium,  fractures  of,  490 
Izal,  29 

Jaws,  actinomycosis  of,  129 
Jigger,  131 

.loiuts,  ankylosis  of,  607.     See  also 
individual  joints 
arthrectomy  of,  630 
arthritis  deformans,  635 
bacterial  diseases  of,  610 
bleeder's,  640 
bullet  wounds  of,  214 
Charcot's  disease  of,  642 
cold  abscess  of,  624 
contracture  of,  607 
contusions  of,  412 
cysts  of,  646 

developmental  errors,  610 
diseases  of,  general,  605,  610 

individual,  650 
dislocations  of,  414 
disorganisation  of,  606 
emjjyema  of,  606,  624 
excision  of,  030 
false,  410 

gelatinous  degeneration,  620 
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Joints,  gliomatous  arthropathies,  643 
gonoiThoBal  alfectious  of,  614 
gouty  .iH'eotions  of,  633 
hfemophilic,  640 
lij'sterical,  644 

infections  in  scarlet  fever,  613 
injuries  of,  411 
loose  bodies  in,  646 
mimetic,  644 

nerve  lesions  affecting,  641 

osteo-arthritis,  635 

pneumococcal  infection  of,  614 

pyremic  aliscess  of,  611 

pyogenic  diseases  of,  610 

rheumatic  affections  of,  634,  635 

rigidity  of,  607 

sources  of  strength,  414 

spinal  diseases  aflFecting,  641 

sprains  of,  413 

starting  pains  in,  606 

surgical  anatomy  of,  411,  414 

syphilitic  disease  of,  173,  631 

tuberculous  disease  of,  616 

tumours  of,  646 

typlioid  infection  of,  613 

wliite  swelling  of,  624 

wounds  of,  412 
Jones'  fracture,  543 
Jumper's  sprain,  362 

Keloid,  186,  219,  358 
Keratitis,  chronic  interstitial,  174 
Keratoma  of  nail  lied,  351 
Kidney,  Imllet  wounds  of,  215 
Klebs-Ldffler  Imcillus,  111,  113 
Knee,  ankylosis  of,  684,  700 

artliritis  deformans,  685 

bleeder's,  681 

bow,  703 

cold  alwcess  of,  680,  682 
contracture  of,  699,  700 
deformities  oi',  697 

paralytic,  699 
diseases  of,  676 

pyogenic,  684 

tuljercnlous,  677 
dislocations  of,  517 

congenital,  697 
displacement  of  semilunar  cartil- 
ages, 520 
empyema  of,  680 
"  footballer's,"  523 
"housemaid's,"378,  381 
injuries  of,  512 


Knee,  knock-,  700 

pyogenic  diseases  of,  684 

rupture  of  crucial  ligaments,  522 

sprains,  522 

surgical  anatomy,  512 

traumatic  hydrops,  523 

tuberculous  hydrops,  678 

white  swelling  of,  680 
Knock-knee,  700 
Kooh's  tuberculiu,  627 
Koclier's  excision  of  hip,  670 

method  of  reduction  of  dislocation 
of  shoulder,  437 
Krause-Hartley  operation,  336 
Kypliosis,  rickety,  586 

Labourer's  Ijaclc,  362 
Lacerated  wounds,  208 
Laminated  clot,  253,  274 
Larynx,  syphilitic  affections  of,  174 
Lateral  sinus  thron\bosis,  259 
Lead  and  opium  lotion,  44 
Lee-Metford  bullet,  213 
Leeches,  43 

Leg,  congenital  deficiencies  of  bones 
of,  705 
bow-,  706 

fractures,  botli  bones,  528 

injuries  of,  512 

riclcety  deformities  of,  706 

ulcer,  71,  167 

varicose  veins  of,  259 
Leiter's  tubes,  44 
Leontiasis  ossea,  595 
Leucocytes,  emigi'ation  of,  38 

varieties  of,  18 
Leucocythaimia,  310 
Leucocytosis,  absence  of,  19 

in  acute  abscess,  51 

in  cellulitis,  54 

in  diagnosis,  18 

digestion,  18 

dljihtlieriii,  112 

iu  erysipelas,  109 

in  intiammation,  41 

local,  38 

physiological,  18 

in  septicajmia,  64 
Leucopenia,  19 

Ligature  for  aneurysm,  280,  281 

of  blood-vessels,  242,  246 
Ligatures,  sterilisation  of,  32 
Light  treatment  of  lupus,  345 
Lightning  stroke,  225 
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Line  of  demarcation  in  gangrene,  90 
Lingual  dcrmoiil,  197 
Lint,  bonicic,  33 
Lipoma,  181 

arborescent,  374,  637,  647 

of  bone,  597 

diffuse,  182 

in  muscle,  182 

nasi,  353 

periosteal,  182 

subcutaneous,  181 

subserous,  182 

subsynovial,  182 

varieties,  181,  182 
Lipomatosis,  dilfuse,  182 
Lipping  of  bone,  636 
Liquor  epispasticus,  46 
Lister,  "  bloodless  method  "  of  oper- 
ating, 245 

button  sutures,  206 

introduction  of  antiseptics,  27 

strong  solution,  29 
Liston's  long  splint,  500 
Liver,  bullet  wounds  of,  215 
Lock-jaw,  114 

Locomotor  ataxia,  joint  lesions  in, 
641 

Long  splint,  Liston's,  500 
Loose  bodies  in  bursa;,  378 

in  joints,  646 

in  tendon  sheaths,  374 
Lotions,  antiseptic,  28 

evaporating,  44 

lead  and  opium,  44 
Lumbago,  367 

Lupus,  elephantiasis,  344,  348 

light  treatment  in,  345 

syphilitic,  167,  173 

tuberculous  varieties  of,  343 
Lufik's  method  of  skin  grafting,  86 
Luxation  of  joints,  414 
Lymph,  295 
Lymphadenitis,  302 

septic,  55 
Lymphadenoma,  309 
Lymphangiectnsis,  300 
Lymphangioma,  301 
Lymphangio-sarcoma,  190 
Lymphangitis,  septic,  55 

varieties  of,  298 
Lymphatic  oyst,  199,  301 

fistula,  297 

glands,  diseases  of,  302 
structure  of,  295 


Lymphatic  glands,  surgical  anatomy 
of,  296 
syphilitic  disease  of,  309 
tumours  of,  311 
varix,  300 

vessels,  diseases  of,  298 
injuries  of,  297 
Lymphatics,  295 
Lymphocytosis,  18 
Lymphoma,  311 
Lymphorrhagia,  297 
Lympho-sarcoma,  311 
Lysol,  29 

Macewen's  needling  for  aneurysm, 
283 

method  of  compressing  aorta,  246 
Madura  foot,  130 
Main  en  griffc,  331 
Malacia  of  hones,  584 

of  puberty,  589 
Malaria,  temperature  in,  22 
Malignant  adenoma,  195 

cachexia,  180 

neuroma,  328,  324 

ojdema,  102,  124 

pustule,  123 

tumours,  180 

ulcer,  75 
Malingerers,  ulcers  in,  71 
Mallet  finger,  486,  737 
Malum  senile,  635 
Malunion  of  fracture,  408 
Manns  vara,  733 
Many-tailed  bandage,  489 
Martin's  liandage,  83 
Massage  in  chronic  inflammation,  47 

in  dislocations,  418 

in  fractures,  397 

in  sprains,  41 4 

in  ulcers,  79 
Mauser  bullet,  213 
Median  nerve,  injuries  of,  329 
Medio-tarsal  dislocation,  546 
Medullary  cancer,  196 

tumours  of  lione,  593 
Mela^na,  243 

Melanotic  cancer,  196,  311,  355 

sarcoma,  1 90 
Melon-seed  bodies,  646,  679 
Meningitis,  119 
Mercuro-liut  bib,  162 
Mercury,  biniodidc  of,  29 

injection  of,  162 
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Merc'iiry,  inunction  of,  161 

iu  syphilis,  administration  of,  100 
Unua's  plaster,  163 
Metacarpal  bones,  fracture  of,  480 
dislocation  of,  479 
of  thumlj,  Bennett's  fracture  of, 
481 

Metatarsal  boues,  fracture  of,  543 

dislocation  of,  546 
Metatarsalgia,  724 

Metsclinikoff's  tlieory  of  inmiunity, 
14 

Microbes,  10 

Micrococci,  11 

Micrococcus  tetragemis,  18 

Micro-organisms,  10 

Miller's  amputation  at  knee,  98 

method  of  reduction  of  dislocation 
of  shoulder,  438 
Mimetic  joint  ad'ections,  644 
Miner's  elbow,  379 
Mixed  infection,  13 

nsevus,  267 
Moist  gangrene,  90 
Moles,  350 

Molluscum  fibrosum,  186,  325,  351 
Moore-Corradi  treatment  of  aneurysm, 
284 

Morbus  coxa?,  656 
Morton's  ilisease,  724 
Mother's  mark,  265 
Mouth,  actinomycosis  of,  129 
Mucous  cysts,  198 

membrane,  grafting  of,  88 

repair  of,  6 

suppuration  in,  53 
patches,  158 
Multilocular  cystic  tumours  of  jaw, 

185 

Mummification,  89 

Muscle,  atrophy  of,  366,  606,  622 

congenital  absence  of,  366 

contracture  of,  368 

contusion  of,  361 

diseases  of,  366 

hernia  of,  364 

inflammation  of,  368 

ossification  of,  369 

repair  of,  7 

rupture  of,  362 

sprain  of,  361 

transplantation  of,  7 

tul)orc>dosis  of,  369 

tumours  of,  370 


Muscle,  wounds  of,  365 
Muscular  rheumatisnt,  367 
Musculo-spiral  nerve,  injuries  of,  328 
paralysis  in  fracture  of  humerus, 
45  i 

Mustard  leaf,  46 
Mycetoma,  130 
Myeloma,  187 

of  bone,  597 
Myoma,  187 
Myo-sarconia,  190 
Myositis  ossificans,  369 

varieties  of.  368 
Myxo-adenoma,  192 
Myxoma,  186 

of  boue,  597 
Myxomatous  degeneration,  186 
Myxo-sarcoma,  190 

Naivus,  electrolysis  of,  269 

operations  for,  270 

varieties  of,  265 
Nail  horns,  351 
Nails,  aflections  of,  158,  359 

ingrowing,  360 

regeneration  of,  6 
Nasal  bones,  syphilitic  disease  of,  578 
581 

Naso-pharyngeal  tumour,  1 86 

Natal  sore,  131 

Natiform  skull,  172 

Neck,  glands  of,  disea.se.s,  305 

lipomatosis  of,  182 
Necrosis,  acute,  554 

of  boue,  551 

coagulation,  50 

phosphorus,  571 

f|uiet,  568 

syphilitic,  578 

without  supjniratiou,  568 
Needles,  sterilisation  of,  32 
Needling  of  aneurysm,  283 

in  sciatica,  334 
Nekton's  bullet  probe,  210 

line,  493 
Neo])lasms,  178 

Nerve,  avulsion  of,  335.     Sec  aho 
individual  nerves 
of  l?ell,  injuries  of,  327 
bullet  wounds  of,  214 
compression  of,  318 
contusion  of,  319 
degeneration  of,  31 3 
diseases  of,  320 


NiTvo,  dislocation  of,  320 
grafting,  318 
implantation,  318 
iniiilicated  in  sear  tissue,  318 
individual  nerves,  surgery  of,  326 
injuries  of,  312 

joint  art'ections  in  lesions  of,  641 

operations  on,  335 

repair  of,  313 

rupture  of,  319 

stretching  in  nloers,  79,  81 

subcutaneous  injuries  of,  319 

surgical  anatomy  of,  312 

suture  of  pi-iraary,  316 
secondary,  317 

tumours  of,  322 
Nervous  system,  syphilitic  affections 

of,  174 
Neuralgia,  332 

brachial,  332 

operations  for,  335 

sciatic,  332 

trigeminal,  334 
Neurectomy,  335 
Neuritis,  jieripheral,  321 

traumatic,  320 
Neuro-arthropathies,  641,  652,  654, 
675 

Nenro-fibromatosis,  323,  351 
Neuroma,  stump,  314 

varieties  of,  322 
Neuropatliic  atrophy  of  muscle,  366 

hydrops,  644 

osteomalacia,  590 
Neuro-retinitis,  syphilitic,  159 
Nitrate  of  silver,  burns  by,  217 
Nitric  acid,  burns  by,  217 
Nodes,  of  bone,  548 

syphilitic,  577 

traumatic,  383 

Ilcberden's,  639 
Nodular  syphilide,  157 
Noma,  103 

Obturator  foramen,  dislocation  into, 
506 

nerve,  injuries  of,  332 
Odontoma,  184 

varieties  of,  185 
O'Dwycr's  intubation  ajjparntus,  114 
fErlcmri,  angio-neurotic,  315 

malignant,  102 

persistent,  1 10 
Tlsophagus,  repair  of,  8 


'■  '6g:)tdn^.<i  "■(3pyt^at^61r  loV'tlukro^jt;  712 
for  llat-foot,  722 
Ointment,  ichtliyol,  44 
Old  operation  for  aneurysm,  279 
Old-standing  dislocation,  420,  441 
Olecranon  bursa,  affections  of,  379 

process,  fracture  of,  458 
Onychia,  sypliilitic,  158 

varieties  of,  359 
Open  method  of  treating  wounds,  34 
Operations,  hemorrhage  in,  244 
during  shock,  229 
in  simple  dislocations,  419 
fractures,  400,  533 
Opisthotonos,  116 
Orbit,  syphilitic  disease  of,  581 
Orbital  aneurysm,  290 
Orthopaedic  surgery,  688 
Orthotonos,  116 
Os  calcis,  fracture  of,  542 

tuberculous  disease  of,  577 
Os  magnum,  dislocation  of,  479 
Os  trigonum  tarsi,  541 
Osmic  acid  in  neuralgia,  335 
Osteo-arthritis,  632,  635 
Osteoblasts,  406 
Osteochondritis  dissecans,  049 
Osteoid  sarcoma,  190 
Osteoma,  184,  593,  595 
diffuse,  595 
varieties  of,  1 84 
Osteomalaci.i,  589 
cancerous,  603 
Osteomyelitis,  558 
acute,  552 
alliuminous,  565 
bipolar,  553 
chronic,  568 

from  direct  infection,  570 
gummatous,  577 
mixed  inl'ection,  570 
pneumococcal,  569 
relapsing,  560 
serous,  565 
strejitococcal,  569 
tuberculous,  573 
typhoid,  569 
Osteophytes,  548,  630 
Osteoporosis,  548 
Osteosarcoma,  190 
Osteotomy  for  ankylosis  of  hip,  071 
for  knock-lcnce,  703 
supra- malltHiliir,  722 
Ostitis,  550 
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Ostitis  deformans,  590 
Ovarian  dermoid,  197 
Oxygen,  inhalation  of,  249 
Ozoena,  173 

Pacliydermatocele,  325 

Paget's  recurrent  fibroid,  189,  352 

disease  of  bone,  590 
Pain,  referred,  40,  625 

starting,  623 
Painful  subcntaneoTis  nodules,  322, 
352 

Palate,  syphilitic  disease  of,  578,  581 
Palmar  fascia,  Dnisuytren's  contrac- 
tion of,  734 

ganglion,  compound,  374 
Pancreas,  bullet  wounds  of,  215 
Papilloma,  191,  352 
Paquelin's  thermo-caiitery,  246 
Paraffin  cancer,  353 
Paralytic  deformities  of  joints.  See 

individual  joints 
Parasitic  bacteria,  12 

cysts,  199 

foetus,  198 
Parotid  abscess  in  pyaemia,  66 

tumours,  187 
Parrot's  nodes,  172 
Pasteur's  treatment  of  hydrophobia, 
121 

theory  of  immunity,  14 
Patella,  dislocations,  527 
congenital,  697 

floating,  522,  676 

fractures,  523 
Pathogenic  bacteria,  10 
Pelvis,  fractures  of,  487 

rickety,  587 
Pemphigus,  syphilitic,  157 
Perforating  ulcer,  73 
Peri-lymphangitis,  299 
Perineal  band,  extension  with,  500 
Periosteal  tumours,  593 
Periostitis,  550 

acute,  552 

evanescent,  of  syphilis,  577 

gummatous,  577 

tuberculous,  572 
Peripheral  neuritis,  321 
Peri-phleliitis,  257 
Peronei  tendons,  dislocation  of,  364 
Peroxide  of  hydrogen,  29 
Persistent  flexion  of  terminal  phalanx, 
■  486 


Pes  nrcuatus,  707,  708 

calcaneo-valgus,  707,  716,  717 

calcaueo-varus,  707,  716,  717 

calcaneus,  707,  716 

cavus,  707,  715,  716,  718 

equinus,  707,  714 

excavatus,  718 

planus,  718 

valgus,  707,  718 
Petit's  tourniquet,  245 
Petrifying  sarcoma,  190 
Phagedfena,  104 

in  syphilis,  151 
Phagedsenic  ulcer,  78 
Phagocytes,  14 
Phagocytosis,  14 

Phalanges,  dislocations  of,  484,  546 

fractures  of,  483,  643 
Phelp's  box,  669 

operation  for  club-foot,  711 
Phenol,  28 
Phlebitis,  257,  263 
Phleboliths,  254,  264 
Phlegmesia  alba  doleus,  258 
Phosphorus  necrosis,  571 
Picric  acid  in  burns,  222 
Pigeon-breast,  586 

toe,  726 
Pistol-shot  wounds,  210 

splint,  475 
Plane,  double-inclined,  502 

inclined,  526 
Plaster,  cantharidis,  46 

mustard,  46 

of  Paris  splints,  399 
Pleurodynia,  367 
Pleurosthotonos,  116 
Plexiform  neuroma,  325 
Pneumo-bacteria,  17 
Poisoning  by  carbolic  acid,  28 

by  corrosive  sublimate,  29 

by  insects,  131 

by  iodoform,  30 
Polydactylism,  "730,  736 
Popliteal  aneurysm,  293 

arter)',  occlusion  of,  95 

bursa',  381,  513 

nerves,  injuries  of,  331 
Poroplastic  sjiliuts,  399 
Port- wine  stain,  265 
Post-anal  dimple,  197 
Post-operative  hrematemesis,  62 
Potato  nose,  353 
Pott's  fracture,  536 
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Pott's  fracture  with  iuversioii,  540 
Poultice,  boracic,  33 

charcoal,  82 
Pressure  sores,  71 
Primary  hieiuorrhage,  244 

syphilis,  149 

uniou  of  wounds,  2 
Pi-obes,  bullet,  210 
Progressive  ossifying  myositis,  370 
Prostration  with  excitement,  229 
Psammonia,  190 
Pseudarthrosis,  410 
Pseudo-paralysis  of  syphilis,  172 
Psoas  abscess,  141,  666 
Pubes,  fi'aetures  of,  488 
Pubic  symphysis,  separation  of,  487 
Pulex  penetrans,  131 
Pulsating  aorta,  277,  288 

exophthalmos,  290 

hjematoma  of  bone,  602 
Punctured  wounds,  207 

of  arteries,  237 
Rirpura,  252 
Pus,  48 

Pustule,  malignant,  123 
Pytemia,  65 

abscess  in  joints,  611 

gonorrhceal,  614 

temperature  in,  21 
PyiBniic  abscess,  55,  65 
Pyogenic  bacteria,  16 

diseases  of  bone,  552 

of  joints,  610.    Sec  also  indi- 
vidual joints 

Quadriceps  extensor  femoris,  rupture 

of,  363 
Quiet  necrosis,  568 

Rabies  in  dog,  120 
Rachitis,  584 

adolesoentium,  589 
Radial  nerve,  injuries  of,  329 
Radius,  dislocation  of,  466 

fracture,  lower  end  of,  472 
shaft  of,  471 
upper  end  of,  461 

sejiaration,  lower  epipliysis  of,  476 

subluxation,  head  of,  467 
Rarefying  ostitis,  550 
Ray  fungus,  128 
Raynaud's  disease,  100 
Reaction  of  degeneration,  315,  367 
Reactionary  hiemorrhage,  247 


Rectal  dermoid,  197 
Recurrent  dislocation,  421,  442 

fibroid  of  Paget,  189,  352,  371 
Reduction  of  dislocations,  417.  See 
also  individual  dislocations 

of  fractures,  396.    See  also  indi- 
vidual fractures 
Regeneration  of  nerves,  313 
Reid's  treatment  for  aneurysm,  283 
Relapsing  chancre,  169 
Repair,  1 

of  blood-vessels,  240 

of  bone,  7,  406,  555 

of  individual  tissues,  5 

of  nerves,  8,  313 
Residual  abscess,  143 
Resolution  of  inflammation,  45 
Rest,  9,  627 
Rests,  178 
Retention  cysts,  198 
Retinitis,  174 

Reverdin's  method  of  skin  grafting,  85 
Revolver,  wounds  by,  210 
Rhabdomyoma,  187 
Rheumatic  arthritis,  635 

bursitis,  378 

gout,  635 

hydrops,  638 

torticollis,  367 
Rheumatism,  acute,  614 

chronic,  634 

gonorrhceal,  614 

muscular,  367 

scarlatinal,  613 

syphilitic,  632 
Rheumatoid  arthritis,  635 
Rickets,  584 

hiemorrhagic,  589 

late,  589 

scurvy,  589 
Rickety  coxa  vara,  696 

dwarf,  585 

fiat-foot,  723 

pelvis,  587 

rosary,  585 
Rider's  bone,  370 
Rille-l)ullet,  wounds  l>y,  213 
Rigidity  of  joints,  607 
Rigor,  20 

Risus  sardonicus,  114 
Rodent  cancer,  75,  196,  353 

ulcer,  75,  196,  353 
Rontgen  ray  treatment  of  lupus,  345 

ulcer,  71 
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Uoiitueii  niys  in  aiieurysiu,  28!) 

Imllets,  210,  211 

ljurns  l)y,  223 

ill  I'nictures,  391 

iu  rodent  uiinuer,  355 

ill  separation  of  epijiliyses,  405 

in  tuberculous  siuiises,  145 
llupia,  sypliilitie,  157 

Sabre-lilade  deformity  of  tilna,  174, 
582 

Sacculated  aneurysm,  273 
Sacro-iliac  disease,  666 
Sacrum,  fractures  of,  488,  491 
Saline  solution,  36,  230,  250 
Sanitas,  29 
Sapraiinia,  61,  62 

temperature  iu,  20 
Saproiiliytic  bacteria,  12 
Sarcoma,  188 

of  bone,  598,  604 

of  joints,  646 

of  skill,  356 

of  synovial  membrane,  646 

varieties  of,  190 
Sayre's  club-foot  boot,  710 

inetliod    of   treating   fracture  of 
clavicle,  428 
Scab,  healing  under  a,  4 
Scalds,  216 

Scaphoid,  carpal,  dislocation  of,  479 
Scapula,  displacements  of,  730 

fractures  of,  443 

winged,  730 
Scarlatinal  rheumatism,  613 

osteomyelitis,  570 
Scarpa's  cliib-foot  boot,  710 
Scars.    See  Cicatrices 
Sciatic  aneurysm,  293 

nerve,  injuries  of,  331 

notch,  dislocation  into,  505 
Sciatica,  332,  666,  674 
Scirrlius  cancer,  196 
Scissor-leg  deformity,  665,  695 
Sclerosis  of  bone,  548 
Scoliosis,  rickety,  586 
Scorbutic  ulcer,  75 
Scott's  dressing,  46,  629 
Scrofula,  134 
Scrofulo-derma,  346 
Scrofulous  giimniata,  346 
Sculler's  sprain,  468 
Scurvy,  202,  252 

rickets,  589 


Sebaceous  adenoma,  353 

cysts,  198,  349 

horns,  351 
Second  intention,  healing  by,  53 
Secondary  hajinorrhage,  247 

sutures,  34,  317 

syphilis,  156 
Semilunar,  carpal,  dislocation  of,  479 

cartilages,  displacement  of,  520 
Semi-membranosus  bursa,  381,  676 
Senile  gangrene,  96 
Separation  of  epiphyses,   403.  See 

also  individual  bones 
Sejjsis,  10 

Septic  intoxication,  61 
Septieajmia,  63 

anti-sti-eptococcic  serum  iu,  64,  65 

temperature  in,  21 
Sequestrectomy,  564 
Sequestrum  of  bone,  556 
Serous  cysts,  199 
Serratus  niaguus  paralysis,  731 
Serum,  auti-diphtlieritic,  113 

anti-streptococcic,  56,  64,  65 

anti-tetanic,  119 

antitoxic,  15,  113 

anti-venin,  133 
Setting  of  fracture,  396 
Shell  wounds,  215 
Shock,  228 

Shoulder,  arthritis  deformans,  652 

contusions  of,  443 

deformities  of,  paralytic,  732 

diseases  of,  650 

dislocations  of,  433 
congenital,  731 
habitual  or  recurrent,  442 
old-standing,  441 
paralytic,  732 

injuries  iu  region  of,  423 

neuro-artliropathies  of,  652 

pyogenic  diseases  of,  652 

sprains  of,  442 

surgical  anatomy  of,  423 

tuberculous  disease  of,  650 
Shrapnel  shell,  wounds  by,  216 
Silk,  sterilisation  of,  32 
Silver  wu'e,  sterilisation  of,  32 
Simple  fracture,  387 
Sinus,  59 

coccygeal,  197 

tuberculous,  60,  142,  623 
Skiagraphy.    Sec  Rontgeu  rays 
Skin,  abscesses  of,  342 
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Skill,  actiiioiiiyuosis  ol',  129 

iliseusos  of,  337 

disinfection  of,  31 

grafting,  6,  8-1 

repair  of,  6 

structure  of,  337 

sj'pliilitic  all'cctions  of,  15(3,  163 

tnberculosis  of,  342 

tumours  of,  351 
Skull,  bossing  of,  172 

bullet  wounds  of,  215 

craniotabes,  172 

dill'use  osteoma  of,  595 

Parrot's  nodes,  ]  72 

syphilitic  disease  of,  578,  580 

unilateral  liypeitropliy  of,  595 
Slougli,  89 

Smith's  fracture,  475 
Snake- bites,  132 
SuutHes,  170 

Sore,    primary,    of    syphilis,  117, 
149 

soft,  venereal,  78,  152 
Spas,  635,  640 
Spasmodic  tic,  335 
Spastic  paralysis,  club-foot  frojii,  713, 
714 

Spina  ventosa,  575 
Spinal  arthropathies,  641 

cord,  repair  of,  8 
Splay-foot,  718 
Spleen,  bullet  wounds  of,  215 
Splenic  fever,  122 
Splint,  ambulatory,  531,  538,  539 

box,  531 

Carr's,  475 

Croft's,  400 

double-inclined  plane,  502 
Dupuytren's,  539 
Good),  399 
Gordon's,  475 
Hodgen's,  500,  502 
inclined  plane,  526 
long,  500 
materials,  398 
pistol,  475 

Synie's  liorse-shoc,  540 

Taylor's,  669 

Thomas',  669 
Splints  for  fractures,  398 
Spores,  structure  of,  11 
Sporting-guns,  wounds  by,  211 
Sprain,  sculler's,  468 

sprinter's,  362 


Sprains  of  Joints,  413.    Sea  also  in- 
dividual Joints 

Standard  of  to.xicity,  15 

Stapliylococci,  11,  16 

Starting  pains  in  Joints,  606,  623 

Stave  of  thumb,  482 

Stay  knot,  282 

Sterilisation,  means  of,  27 
of  ajipliances,  31 

Sterno-clavicular  Joint,  dislocation  of, 
431 

Stitcli  abscess,  53 

Stocking,  elastic,  264 

Strapping  in  clironic  iiiHammation,  46 

of  ulcers,  79 
Streptococci,  11,  16,  54,  65,  108 
Streptothrix  actinomyces,  128 
Struma,  134 

Strychnine  poisouiug,  118 
Student's  elbow,  379 
Stump  neuroma,  314,  323 
Styptics,  247 

Subclavian  aneurysm,  291 

.arterj',  compression  of,  245 
Subcrural  bursa,  380,  676 
Subcutaneous  Uicvus,  266 
Sub-deltoid  bursa,  650 
Subscapular  nerves,  injuries  of,  328 
Sub-uugual  exostosis,  184,  360 
"  Sulphm-  gi'aius,"  128 
Sulphuric  acid,  burns  by,  217 
Sun's  rays,  burns  by,  218 
Supernumerary  fingers,  736 

toes,  730 
Suppuration,  48 

in  aneurysm,  278 

chronic,  59 

diffuse,  54 

in  mucous  membrane,  53 

in  wound,  53 
S\i])|)urative  bursitis,  378 

pldcbitis,  258 

teno-synovitis,  373 
Supra-scapular  nerve,  injuries  of,  327 
Suigical  anatomy  of  ankle,  535 

of  lilood-vessels,  234 

of  l)one,  547 

of  elbow,  453 

of  epiphyses,  403,  547 

of  hip,  491 

of  Joints,  41],  414 

of  knee,  512 

of  lymphatic  glands,  296 
of  nerves,  312 
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Surgical  anatomy  of  shoulder,  423 

of  skin,  337 

of  wrist,  472 
Surgical  fevers,  61 
Sutures,  32,  205 
Synie's  horse-slioe  sjiliut,  540 
Symmetrical  gaugreue,  100 
Sympathetic,  cervical  opeiatious  on, 

336 
Syncope,  227 
Syndactylism,  730,  736 
Synostosis,  608 

Synovial    membrane,    tumours  of, 
646 

Synovitis,  acute  serous,  610 

chronic  serous,  605 
simple,  624 

delinitiou  of,  605 

intermittent,  610 

relapsing,  610 

sj'philitic,  632 
Syphilides,  157,  171 
Syphilis,  147 

accpiired,  148 
in  infants,  177 

arteritis  in,  255 

of  bones,  159,  171,  577 

of  bursa;,  379 

caries  of  boue,  578 

cirrhosis  in,  165 

dactylitis,  173,  183,  582 

definition  of,  147 

difl'erential  diagnosis,  129,  152 

endarteritis,  160 

epiphysitis,  633 

eye  aH'ectious  in,  159 

glands,  309 

granulation  tissue,  147 

hair,  aflections  of,  158 

hard  chancre  of,  150 

hydrops,  632 

incubation  of,  149 

inherited,  169 

bone  lesions  in,  682 

intei'mediate  stage,  164 

iodides  in,  162,  168 

iritis  in,  173 

joint  aflections  in,  173,  631 
of  larynx,  158 
lupus,  167,  173 
lymphangitis  in,  299 
lymphatic  infection  in,  151 
marriage  in,  164 
mercury  in,  160 


Syphilis,  of  mucous  membranes,  158, 

163,  167,  171 
of  muscles,  368 
of  nails,  158 
of  nasal  bones,  578,  581 
necrosis  of  bone,  578 
onychia,  158,  359 
of  orbit,  581 
osteo -arthritis,  632 
of  palate,  578,  581 
primary  sore  of,  147,  149 

stage  of,  149 
prognosis  in,  153,  154 
pseudo-paralysis  in,  172 
reminders  in,  164 
rheumatism,  632 
second  attacks  of,  169 
secondary  stage  of,  156 
skin  aflections  in,  156,  163,  166, 

167,  171 
of  skull,  578,  580 
stages  of,  148 
synovitis  in,  632 
teeth  in,  174 
of  tendon  sheaths,  375 
tertiary  stage  of,  164 
of  tongue,  158 
treatment  of,  154,  160,  168 
ulcer,  75,  166 
Syphiloma,  165 

Syringomyelia,  joint  lesions  in,  643 

Taenia  echiuococcus,  199,  583 
Tailor's  ankle,  381 

bottom,  380 
Talipes,  707 

equino-varus,  707 
Tarsal  bones,  fracture  of,  542 
tuberculous  disease  of,  576 

ganglion,  199 
Tarso-metatarsal  dislocation,  546 
Tattooiug,  358 
Taylor's  splint,  669 
Teeth,  Hutchinson's,  in  syphilis,  174 
Telangiectasis,  congenital,  265 
Telephone  bullet  probe,  210 
Temperature  charts  of  surgical  dis- 
eases, 19 

Temporal  artery,  compression  of,  245 
Tendo  Acliillis,  rupture  of,  364 
Tendons,  avulsion  of,  366.    Sec  also 
individual  tendons 

diseases  of,  371 

dislocation  of,  364 
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Tendons,  ossification  in,  369 
repair  of,  6 
ruptnro  of,  362 

transplantation  of,  713,  715,  723 

tumours  of,  375 

wounds  of,  365 
Tennis  elbow,  362,  467 
Teuo-synovitis,  varieties  of,  371 
Tenotomy  in  club-foot,  710 
Teratoma,  198 
Tertiary  syphilis,  164 
Tetanus,  114 
Tetany,  119 
Thermo-cautery,  246 
Thiersch's  method  of  skin-grafting, 
86 

Thirst,  treatment  of,  230 
Thomas'  splint,  669 
Thoracic  aneurysm,  287 
duct,  wounds  of,  297 
Thorax,  bullet  wounds  of,  215 
Thrombo-phlebitis,  256 
Thrombosis,  38,  253,  256,  263 
Thrombus,  253 

Tliumb,  Bennett's  fracture  of,  481 
dislocations  of,  484 
stave  of,  482 
subluxation  of,  482 
Thyroid  tumours  of  bone,  604 
Tibia,  absence  of,  705 
avulsion  of  tubercle,  517 
fracture,  shaft,  528,  533 
lower  enil  of,  536,  540 
upper  end  of,  516 
sabre-blade  deformity  of,  582 
separation  of  lower  epiphysis,  541 
of  upper  epiphysis,  516 
Tibialis  posticus  tendon,  dislocation 
of,  365 

Tibio  -  fibular  articulation,  superior, 

dislocation  of,  519 

inferior,  dislocation  of,  544 
Tic,  spasmodic,  335 
Tizzoni's  anti-tetanic  serum,  120 
Toe,  hammer-,  728 

pigeon-,  726 
Toes,  clawing  of,  714 

dislocations  of,  546 

gouty  affections  of,  633 

hypertrophy  of,  729 

sniierniimernry,  730 

syphilitic  dactylitis,  582 

tuberculous  dactylitis,  575 

webbing  of,  730 


Tomato  tumour,  353 

Tonsillitis,  113 

Torsion  of  blood-vessels,  246 

Torticollis,  rheumatic,  367 

Tourniquets,  244,  245 

ToXcBmia,  14 

Toxins,  13 

Tracheal  tug  in  aneurysm,  287 
Tracheotomy,  114 
Trade  bursitis,  377 
Transfusion  of  blood,  250 
Transplantation  of  tendons,  713,  715, 
723 

Traumatic  aneurysm,  284 
arthritis,  635 
bursitis,  377 
coxa  vara,  697 
delirium,  233 
dislocations,  414 
flat-foot,  723 
fractures,  385 
gangrene,  101 
neuritis,  320 
node,  383 
tetanus,  117 
ulcer,  70 

I  Trendelenburg's  operation  for  varicose 
veins,  264 
supra-malleolar  osteotomy,  722 
Trifacial  neuralgia,  334 
Trigeminal  neuralgia,  334 
Trigger  linger,  737 
Trismus,  115,  118 
Trophic  changes  in  nails,  359 
after  nerve  injuries,  315 

ulcer,  73 
Tropical  elephantiasis,  347 
True  aneurysm,  274 
Trunk  neuromata,  322 
Tubercle,  anatomical,  135,  342 

bacillus,  18,  134 

inoculation,  342 

nodule,  138 
Tuberculin,  Koch's,  627 
Tulicrculosis,  134 

age  incidence  of,  138 

calcification  in,  139 

caseation  in,  139 

congenital,  137 

definition  of,  134 

diagnosis  from  actinomycosis,  129 

general,  140 

inheritance,  137 

latency  of,  136 
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Tuberculosis,  modes  of  infection,  135 
nioi'lnd  anatomy,  13S 
open-air  treatment  of,  140 
j)redisposition  to,  137 
in'inoiples  of  treatment  of,  140 
of  skin,  342 
temperatiire  in,  21,  623 
of  tendon  sheaths,  373 

Tuberculous  afl'ections.      See  indi- 
vidual tissues 

Tumour  albus,  624 

Tumours,  178.    See  also  individual 
tumoiirs  and  tissues 
classification  of,  181 
Colmheim's  theory  of,  178 

Typlioid  bacillus,  17 

Ulceration  of  cartilage,  606,  618 
Ulcers,  ambulatory  treatment  of,  83 

in  anfemia,  72 

bone  changes  in,  77 

under  callosities,  74 

callous,  72,  76,  82 

cancerous,  194 

causes  of,  70 

due  to  imperfect  circulation,  71,  SO 
classification  of,  70 
clinical  examination  of,  68 
conditions  of,  76 
constitutional,  74 
crateriform,  353 
definition  of,  68 
of  duodenum  in  burns,  221 
gouty,  75 
he.aliug,  76 
inflamed,  77,  83 
irritable,  77,  83 
leg,  71,  76,  82 
malignant,  75 
massage  in,  78 
nerve-stretching  in,  79 
due  to  imperfect  nerve-supply,  73, 
80 

perforating,  73,  81 
pliageitenic,  78,  83 
rodent,  75,  353 
from  Ruiitgen  rays,  71 
scorbutic,  75 
skin-gi-afting  in,  84 
straiijiing  in,  79 
syphilitic,  75,  82,  1 66 
traumatic,  70,  80 
principles  of  treatment  of,  78 
tropliie,  73 


Ulcers,  tuberculous,  74,  81 

varicose,  72,  2li3 

weak,  72,  76,  82 
Ulna,  dislocation,  466 

fracture  of  lower  end,  477 
of  shaft,  471 
of  upper  end,  458 

separation  of  lower  epiphysis,  477 
Ulnar  nerve,  injuries  of,  330 
Unit  of  immunity,  15 
Unna's  bandage,  83 

mercurial  jjlaster,  163 

mercury  and  carbolic  plaster,  340 
Upper  extremity,  deformities  of,  730 
Urethra,  repair  of,  8 
Urine  in  carbolic  poisoning,  28 

iu  inllammatiou,  41 

in  iodoform  poisoning,  30 

Varicocele,  259 

Varicose  aueurysm,  286,  293 

eczema,  72,  263 

ulcer,  72,  263 

veins,  259 
Varix,  259 

Veins,  injuries  of,  238 

entrance  of  air  into,  239 

ligature  in  pyaemia,  67 

repair  of,  241 

rupture  of,  238,  263 

thrombosis  in,  256 

varicose,  259 
Veldt  sores,  342 
Venereal  soft  sore,  78 

warts,  352 
Venesection,  43 
Venom,  snake,  132 
Venous  congestion.  Bier's,  628 

cysts,  261 

hajmorrhage,  243 
Verruca,  352 

Vertebra;,  actinomycosis  of,  129 
Vicious  union  of  fracture,  408 
Villous  papilloma,  191 
Virulence  of  bacteria,  12 
Volkmaun's  sharp  spoon,  145 
supra-malleolar  deformity,  706 

Wandering  acetabulum,  657,  673 
Want  of  union  in  fracture,  410 
Wardrop's  operation  for  aneurysm, 
280 

Wart  horns,  351 
Warl-s,  191 
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Warts,  venereal,  352 

Wiixy  degeneration  in  lieetic  fever,  63 

Weak  sears,  ^57 

nloers,  7 '2,  76 
Weaver's  bottom,  380 
Wel)l)iug  of  fingers,  736 

of  toes,  730 
Weir-Mitehell  treatment,  645 
Wens,  198,  349 
Wet-cupping,  43 
White  gangrene,  95 

swelling,  619,  624,  680 
Whitlow,  56,  373 
Winged  scapul?.,  730 
Woo],  antiseptic,  33 
Wool-sorter's  disease,  123 
Wounds,  204.     See  also  individual 
tissues  and  regions 

of  arteries,  237 

contused  and  lacerated,  208 

drainage  of,  206 

hy  explosions,  209,  215,  216 

hy  firearms,  209 

incised  205 


Wounds,  infcetion  of,  26 

iiillanicd,  41 

irrigation  of,  35 

punctured,  207 

suppuration  in,  53 

of  thoracic  duct,  297 

treatment  of,  25,  34 

of  veins,  239 
Wrenches  for  clnh-foot,  711 
Wrist,  congenital  contracture  of,  733 

diseases  of,  654 

dislocations  of,  477,  478 
congenital,  734 

drop-,  329,  451 

injuries  of,  472 

sprain  of,  480 

subluxation  of,  733 

surgical  anatomy,  472 
Wry-neck,  rheumatic,  367 


X-legs,  700 

X-ray,  ulcer  from,  71 

X-rays.    See  Riintgen  rays 
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minster Ophthalmic  Hospital,  London.  In  one  handsome  4to 
Volume,  extra  Cloth,  gilt  top,  with  47  Plates,  exhibiting  107 
beautifully  Coloured  Figures  and  numerous  Engravings  in  the 
Text.    Price  £3,  3s.  nett. 

DISEASES  of  the  HEART  and  AORTA.  By  G.  A.  Gibson, 
M.D.,  D.Sc,  F.R.C.P.Ed.,  Physician  to  the  Royallnfirmary;  Con- 
sulting Physician  to  the  Deaconess  Hospital ;  Lecturer  on  Medicine 
at  Minto  House,  and  on  Clinical  Medicine  at  the  Royal  Infirmary, 
Edinburgh.  8vo,  Cloth,  pp.  xxiv.,  932,  with  210  Illustrations. 
Price  24s. 

TEXT-BOOK  OF  MEDICINE.  By  British  Teachers.  Edited 
by  G.  A.  Gibson,  M.D.,  D.Sc,  F.R.C.P.Ed.,  Lecturer  on  the 
Principles  and  Practice  of  Medicine  in  the  Edinburgli  Medical 
School  ;  Physician,  Edinburgh  Royal  Infirmary.  Two  Volumes, 
Royal  8vo,  Cloth,  pp.  xxxvi.,  1734,  with  122  Illustrations.  Price 
25s.  nett. 
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*^*  The  list  of  Contributors  is  as  follows : — J.  O.  Affleck, 
Hknby  Ashby,  a.  G.  Auld,  John  Rose  Bradford,  Alexander 
Bruce,  J.  Mitchell  Brdoe,  Sir  Lauder  Bronton,  \V.  S.  Colman, 
G.  A.  Gibson,  A.  Lockhart  Gillespie,  Sir  William  Gowers, 
V.  D.  Harris,  Herbert  P.  Hawkins,  W.  Allan  Jamieson,  the 
late  A.  A.  Kanthack,  Claude  B.  Ker,  T.  W.  P.  Lawrence, 
A.  P.  Luff,  Hector  Mackenzie,  Patrick  Manson,  Sidney 
Martin,  Sir  John  William  Moore,  F.  W.  Mott,  Thomas  Oliver, 
W.  Pasteur,  R.  W.  Philip,  S.  Risien  Russell,  William  Russell, 
Ralph  Stockman,  Frederick  Taylor,  James  Taylor,  W.  Aldren 
Turner,  W.  Hale  White,  R.  T.  Williamson,  G.  E.  Cartwright 
Wood,  G.  Sims  Woodhead. 
PHYSICAL  DIAGNOSIS  :  A  Guide  to  Methods  of  Clinical 
Investigation.  By  G.  A.  Gibson,  M.D.,  D.Sc,  F.R.C.P.Ed., 
Physician,  Edinburgh  Royal  Infirmary ;  Lecturer  on  the  Principles 
and  Practice  of  Medicine  in  the  Edinburgh  Medical  School ;  and 
William  Russell,  M.D.,  F.R.C.P.Ed.,  Assistant  Physician,  Edin- 
burgh Royal  Infirmary ;  Lecturer  on  Pathology  and  Morbid 
Anatomy,  School  of  Medicine,  Edinburgh.  Third  Edition,  revised 
and  enlarged.  Edited  by  Francis  D.  Boyd,  C.M.G.,  M.D., 
F.R.C.P.Ed.,  Assistant  Physician,  Royal  Infirmary,  Edinburgh. 
Crown  8vo,  Cloth,  pp.  xvi.,  376,  with  144  Illustrations.  Price 
9s.  nett.  (Pentland' s  Students'  Manuals. 

HYDATID    DISEASE  IN   ITS  CLINICAL  ASPECTS. 

By  James  Graham,  M.A.,  M.D.,  late  Demonstrator  of  Anatomy, 
Sydney  University ;  Medical  Superintendent,  Prince  Alfred 
Hospital,  Sydney.  8vo,  Cloth,  gilt  top,  pp.  xvi.,  204,  with  34 
full-page  Coloured  Plates.  Price  16s. 
HANDBOOK  OF  OBSTETRIC  NURSING.  By  F.  W.  N. 
Haultain,  M.D.,  F.R.C.P.Ed.,  Lecturer  on  Midwifery  and 
Diseases  of  Women,  School  of  Medicine  ;  Physician  for  Diseases 
of  Women,  Deaconess  Hospital  ;  Obstetric  and  Gynecological 
Physician  to  the  Royal  Dispensary,  Edinburgh  ;  and  J.  Haig 
Ferguson,  M.D.,  F.R.C.P.Ed.,  Lecturer  on  Midwifery  and 
Diseases  of  Women,  School  of  Medicine  and  Jubilee  Institute 
for  Nurses.  Fourth  Edition,  revised  and  enlarged.  Crown  8vo, 
Cloth,  pp.  xvi.,  267.  Illustrated  with  Frontispiece  and  37  Wood 
Engravings.    Price  5s. 
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HUMAN  MONSTROSITIES.  By  Baeton  Cooke  Hirst,  M.D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania  ;  and 
Gkobge  a.  Pikrsol,  M.D.,  Professor  of  Embryology  and  Histology 
in  the  University  of  Pennsylvania.  In  4  Fasciculi,  folio  size. 
Illustrated  vpith  Engravings  and  39  full-page  Photographic  Plates 
from  Nature.  Price  25s.  each  Fasciculus.  Sold,  otdy  by  Sub- 
scription, 

DISEASES  OF  THE  SKIN  :  A  Manual  for  Students  and 
Peaotitioners.  By  W.  Allan  Jamieson,  M.D.,  F.R.C.P.Ed., 
Extra  Physician  for  Diseases  of  the  Skin,  Edinbtirgh  Royal 
Infirmary  ;  Lecturer  on  Diseases  of  the  Skin  in  the  University  of 
Edinburgh.  Fourth  Edition,  revised  and  enlarged.  8vo,  Cloth 
pp.  XX.,  660,  with  9  Coloured  Illustrations.    Price  21s. 

(Pentland's  Medical  Series,  Volume  First. 

BOTANY :  A  Concise  Manual  foe  Students  of  Medicine  and 
Science.  By  Alkxandee  Johnstone,  F.G.S.,  Lecturer  on  Botany, 
School  of  Medicine,  Edinburgh.  Crown  8vo,  Cloth,  pp.  xvi.,  260, 
with  164  Illustrations  and  a  series  of  Floral  Diagrams,   Price  6s. 

(Pentland's  Students'  Memuals. 

A  NEW  PRONOUNCING  DICTIONARY  of  MEDICAL 

TERMS.  By  John  M.  Keating,  M.D.,  Fellow  of  the  College 
of  Physicians  of  Philadelphia,  late  Visiting  Obstetrician  to  the 
Philadelphia  Hospital,  and  Lecturer  on  Diseases  of  Women  and 
Children.  New  impression.  Large  8vo,  Cloth,  pp.  818.  Price 
7s.  6d.  nett. 

CLINICAL  GYNAECOLOGY,  MEDICAL  and  SURGICAL. 

By  Ameeican  Authors.  Edited  by  John  M.  Keating,  M.D., 
LL.D.,  and  Heney  C.  Coe,  M.D.,  M.R.C.S.,  Professor  of  Gynae- 
cology, New  York  Polyclinic.  Two  Volumes,  Royal  8vo,  Cloth 
extra,  gilt  tops,  pp.  xviii.,  994.  Illustrated  with  34  full-page  Plates 
and  377  Engravings  in  the  Text.    Price  25s.  nett. 

GYNAECOLOGICAL  OPERATIONS,  Exclusite  of  those 
Interfkring  with  the  Peritoneal  Cavity.  By  Skene  Keith, 
F.R.C.S.Ed.  8vo,  Cloth  extra,  pp.  xii.,  118.  Illustrated  with  44 
Figures.    Price  5s.  nett. 
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TEXT-BOOK  of  ABDOMINAL  SURGERY:  A  Clinical 
Manual  for  Practitioners  and  Students.  By  Skene  Keith, 
r.R.C.S.Ed.;  assisted  by  George  E.  Keith,  M.B.  8vo,  Cloth, 
gilt  top,  pp.  xvi.,  508.    Price  16s. 

(Pentland's  Medical  Series,  Volume  Fourth. 

RENAL  GROWTHS  :  Their  Pathology.  Diagnosis,  and  Treat- 
ment. By  T.  N.  Kelynack,  M.D.  (Vict.),  M.R.C.P.  (Lond.)., 
Pathologist,  Manchester  Royal  Infirmary ;  Demonstrator  and 
Assistant  Lecturer  in  Pathology,  Owens  College,  Manchester. 
8vo,  Cloth,  pp.  xvi.,  269,  with  96  Illustrations.   Price  12s.  6d.  nett. 

THE  PARASITES  of  MAN,  and  the  Diseases  which  Proceed 

FROM  THEM.     A  TeXT-BoOK  FOR  STUDENTS  AND  PRACTITIONERS. 

By  Rudolf  Leuckart,  late  Professor  of  Zoology  and  Comparative 
Anatomy  in  the  University  of  Leipsic.  Translated  from  the 
German,  with  the  Co-operation  of  the  Author,  by  William  E. 
Hoyle,  M.A.  (Oxon.),  M.R.C.S.,  F.R.S.E.,  Curator  of  the 
Museums,  Owens  College,  Manchester.  Natural  History  of 
Parasites  in  General — Systematic  Account  of  the  Parasites 
infesting  Man — Protozoa — Cestoda.  Large  8vo,  Cloth,  pp. 
xxviii.,  772.    Illustrated  with  404  Engi-avings.    Price  31s.  6d. 

TRAUMATIC  INFECTION.  Huntekian  Lectures  delivered 
at  the  Royal  College  of  Surgeons  of  England.  By  Charles 
Barrett  Lockwood,  F.R.C.S.,  Hunterian  Professor,  Royal  College 
of  Surgeons  of  England  ;  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital ;  Surgeon  to  the  Great  Northern  Central  Hospital, 
London.  Crown  8vo,  Cloth,  pp.  xii.,  138.  Illustrated  with  27 
Wood  Engravings  in  the  Text.    Price  3s. 

ASEPTIC  SURGERY.  By  Charles  Barrett  Lockwood, 
r.R.C.S.  Second  Edition.  Crown  8vo,  Cloth,  pp.  xvi.,  264. 
Price  4s. 

THE  RADICAL  CURE  of  HERNIA,  HYDROCELE,  and 

VARICOCELE.  By  Charles  Barrett  Lockwood,  F.R.C.S. 
Crown  8vo,  Cloth,  pp.  xii.,  279,  with  23  Illustrations.  Price 
4s.  6d. 

DISEASES  of  the  THROAT,  NOSE,  and  EAR.  A  Clinical 
Manual  for  Students  and  Practitioners.  By  P.  M'Bridk, 
M.D.,  F.R.C.P.Ed.,  Lecturer  on  the  Diseases  of  the  Ear  and 
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Throat  in  the  University ;  Aural  Surgeon  and  Laryngologist, 
Royal  Infirmary,  Edinburgh.  Third  Edition,  thoroughly  revised 
and  partly  re-written.  8vo,  Cloth,  pp.  xvi.,  744,  with  46  Coloured 
Illustrations  from  Original  Drawings.    Price  25s. 

{Pentland's  Medical  Series,  Volume  Third 

THE  STUDY  of  the  PULSE— ARTERIAL,  VENOUS,  and 

HEPATIC,  AND  OF  THE  MOVEMENTS  of  the  HEART. 
By  James  Mackenzie,  M.B.  8vo,  Cloth,  gilt  top,  pp.  xx.,  322, 
with  many  Illustrations.    Price  18s.  nett. 

ATLAS  of  VENEREAL  DISEASES.  A  Series  of  Illustra- 
tions PROM  Original  Paintings,  with  Descriptions  of  the 
Varied  Lesions,  their  Differential  Diagnosis  and  Treatment. 
By  P.  H.  Maolarkn,M.D.,  F.R.C.S.Ed.,  Surgeon,  Edinburgh  Royal 
Infirmary ;  Formerly  Surgeon  in  Charge  of  the  Lock  Wards, 
Edinburgh  Royal  Infirmary ;  Examiner  in  the  Royal  College  of 
Surgeons,  Edinburgh.  In  One  handsome  Royal  4to  Volume,  Extra 
Cloth.    Price  63s.  nett. 

FUNCTIONAL     and    ORGANIC     DISEASES    of  the 

STOMACH.  By  Sidney  Martin,  M.D.,  F.R.S.,  F.R.C.P., 
Physician,  University  College  Hospital ;  Professor  of  Pathology, 
University  College,  London.  8vo,  Cloth,  pp.  xx.,  506. ;  Illus- 
trated with  numerous  Engravings  throughout  the  Text.  Price  16s. 

(Pentland's  Medical  Series,  Volwiie  Fifth. 

THE  NERVOUS  SYSTEM  and  its  DISEASES.  A  Prac- 
tical Treatise  on  Neurology,  for  the  use  of  Physicians 
AND  Students.  By  Charles  K.  Mills,  M.D.,  Professor  of 
Mental  Diseases  and  of  Medical  Jurisprudence  in  the  University 
of  Pennsylvania  ;  Clinical  Professor  of  Neurology  in  the  Women's 
Medical  College,  Penn.  8vo,  Cloth,  pp.  xxx..  1056,  with  459 
Illustrations.    Price  25s. 

A    SYSTEM     OF    GENITO  -  URINARY  DISEASES, 

SYPHILOLOGY,  and  DERMATOLOGY.  Edited  by  Prinok 
A.  Morrow,  M.D.  6  Vols.,  Large  8vo,  of  about  550  pages  each, 
fully  Illustrated.    Price  14s.  per  Volume,  carriage  free. 
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MANUAL  of  BACTERIOLOGY.  By  Robert  Mdib,  M.D., 
F.R.C.P.  Ed.,  Professor  of  Pathology,  University  of  Glasgow;  and 
James  Ritchie,  M.D.,  B.Sc,  Lecturer  in  Pathology,  University  of 
Oxford.  Third  Edition,  revised  and  enlarged.  Crown  8vo, 
Cloth,  pp.  XX.,  .548,  with  150  Illustrations  in  the  Text.  Price 
12s.  6d. 

(Pentland' s  Students'  Manuals. 


PRESCRIBING  and  TREATMENT  in  the  Diseases  of 
Infants  and  Children.  By  Philip  E.  Muskett,  L.R.C.P.  & 
S.Ed.,  late  Surgeon  to  the  Sydney  Hospital  ;  formerly  Senior 
Resident  Medical  Officer,  Sydney  Hospital.  Third  Edition,  re- 
vised, enlarged,  and  rearranged.  ISmo,  pp.  xx.,  336,  in  Flexible 
Leather  binding  for  the  pocket.    Price  6s.  6d. 

PRACTICAL  TREATISE  on  MEDICAL  DIAGNOSIS. 

By  John  H.  Mosser,  M.D.,  Assistant  Professor  of  Clinical  Medi- 
cine in  the  University  of  Pennsylvania ;  Physician  to  the  Phila- 
delphia and  the  Presbyterian  Hospitals.  Royal  Svo,  Cloth,  pp. 
viii.,  866.  Illustrated  with  1 62  Woodcuts  and  2  Coloured  Plates. 
Price  24s. 

LEAD  POISONING,  In  its  Acute  and  Chronic  Forms.  Being 

THE  GouLSTONIAN  LeoTURES  DELIVERED  AT  THE  ROTAL  COLLEGE 

OF  Physicians.  By  Thomas  Oliver,  M.D.,  F.R.C.P.,  Physician 
Royal  Infirmary,  Newcastle-on-Tyne  ;  Professor  of  Physiology, 
University  of  Durham.  Svo,  Cloth,  pp.  xii.,  122,  with  Coloured 
Illustrations.    Price  10s.  6d. 

THE  PRINCIPLES  and  PRACTICE  of  MEDICINE,  De- 
signed FOR  THE  Use  of  Practitioners  and  Students  of 
Medicine.  By  William  Osleu,  M.D.,  LL.D.,  F.R.C.P.,  F.R.S., 
Professor  of  Medicine  in  the  Johns  Hopkins  University,  and 
Physician-in-Chief  to  the  Johns  Hopkins  Hospital,  Baltimore. 
Fourth  Edition,  thoroughly  revised  and  largely  rewritten.  Large 
Svo,  Cloth,  pp.  xviii.,  1182.  With  Charts  and  Illustrations. 
Price  7s.  6d.  nett ;  po.stage  8d.    Formerly  18s.  nett. 
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LECTURES    on    ANGINA    PECTORIS    and  ALLIED 

STATES.  By  William  Oslek,  M.D.,  F.R.C.P.,  Professor  of 
Medicine  in  the  Johns  Hopkins  University,  Baltimore.  8vo,  Cloth, 
pp.  viii.,  160.    Price  6s.  nett. 

TEXT-BOOK  of  OPHTHALMOLOGY.  By  W.  P.  Nobhis, 
A.M.,  M.D.,  and  0.  A.  Oliver,  A.M.,  M.D.  Royal  8vo,  Cloth, 
pp.  viii.,  622.  Illustrated  with  5  Coloured  Plates  and  357  Wood- 
cuts.   Price  25s. 

THE  SCIENCE  and  ART  of  OBSTETRICS.  By  Theo- 
PHILU8  Paevin,  M.D.,  LL.D.,  late  Professor  of  Obstetrics  and 
Diseases  of  Women  and  Children  in  Jefferson  Medical  College, 
Philadelphia,  and  one  of  the  Obstetricians  to  the  Philadelphia 
Hospital.  Third  Edition,  thoroughly  revised.  Large  8vo,  Cloth, 
pp.  685,  with  269  Wood  Engravings,  and  2  Coloured  Plates. 
Price  18s. 

TEXT-BOOK  of  PHYSIOLOGY.  By  British  Physiologists. 
Edited  by  E.  A.  Schafee,  E.R.S..  Professor  of  Physiology  in 
the  University  of  Edinburgh.  Two  Volumes.  Vol.  I.,  Royal 
8vo,  Cloth,  pp.  XX.,  1036,  with  3  Plates  and  93  Illustrations  in 
the  Text.  Price  31s.  6d.  Vol.  II.,  pp.  xxiv.,  1365,  with  449 
Illustrations  in  the  Text.    Price  42s. 

The  list  of  Contributors  is  as  follows : — Professor  Sir 
BuBDON  Sanderson  (Oxford),  Professor  Gajigee,  Dr.  Gaskell 
(Cambridge),  Professor  GoTOH  (Oxford),  Professor  Sherrington 
(Liverpool),  Professor  M'Kendeick  (Glasgow),  Professor  Halli- 
BORTON  (King's  College),  Professor  Hayceaft  (Cardiff),  Dr. 
Pembret  (Guy's),  Professor  Stabling  (University  College),  W. 
H.  R.  Rivers  (Cambridge),  J.  N.  Langley  (Cambridge),  Professor 
Waymodth  Reid  (Dundee),  B.  Moore  (Charing  Cross),  F.  G. 
Hopkins  (Cambridge),  Leonard  Hill  (London  Hospital), 
J.  S.  Edkins  (St.  Bartholomew's),  A.  A.  Gray  (Glasgow),  D.  Noel 
Paton  (Edinburgh),  and  the  Editor. 

ELEMENTS  of  PHARMACOLOGY.  By  Dr.  Oswald 
Sohmiedebebg,  Professor  of  Pharmacology,  University  of  Stras- 
burg.    Translated  by  Thomas  Dixson,  M.B.,  Lecturer  on  Materia 
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Medica  in  the  University  of  Sydney,  N.S.W.  8vo,  Cloth,  pp.  xii., 
223,  with  7  Illustrations.    Price  9s. 

MEDICAL  GYNECOLOGY:  A  Treatise  on  the  Diseases  of 
Women  from  the  Standpoint  op  the  Physician.  By  Alexander 
J.  C.  Skene,  M.D.,  Professor  of  Gynecology  in  the  Long  Island 
College  Hospital,  Brooklyn,  New  York.  8vo,  Cloth,  pp.  vi.,  530, 
with  Illustrations  in  the  Text.     Price  21s. 

ILLUSTRATIONS  of  ZOOLOGY,  Invertebrates  and  Verte- 
brates. By  William  Ramsay  Smith,  M.B.,  B.Sc,  and  J.  Stewart 
NORWELL,  B.Sc.  New  and  Cheaper  Edition.  Crown  4to,  extra 
Cloth,  gilt  top,  with  70  Plates,  exhibiting  over  400  Figures. 
Price  7s.  6d. 

PRACTICAL    GUIDE   to   the    EXAMINATION    of  the 

EYE.  For  Students  and  Junior  Practitioners.  By  Simeon 
Snell,  F.R.C.S.Ed.,  Ophthalmic  Surgeon,  Sheffield  General 
Infirmary.  Crown  8vo.  Cloth,  pjj.  xvi.,  177,  with  88  Illustrations, 
Price  5s. 

LECTURES  on  GIDDINESS  and  on  HYSTERIA  in  the 
MALE.  By  Sir  Thomas  Grainger  Stewart,  M.D.,  LL.D., 
late  Physician-in-Ordinary  to  Her  Majesty  the  Queen  for  Scotland, 
and  Professor  of  the  Practice  of  Physic  and  of  Clinical  Medicine  in 
the  University  of  Edinburgh.  Crown  8vo,  Cloth,  pp.  x.,  89, 
with  13  Illustrations.    Price  2s.  6d.  nett. 

EPIDEMIC  OPHTHALMIA  :  Its  Symptoms,  Diagnosis,  and 
MANAGEifENT.  By  SYDNEY  Stephenson,  F.R.C.S.Ed.,  Ophthal- 
mic Surgeon,  Evelina  Hospital  and  N.  E.  Hospital  for  Children, 
London.  8vo,  Cloth,  pp.  xvi.,  278.  Illustrated  with  a  Coloured 
Plate  and  25  Figures  in  the  Text.    Price  9s.  nett. 

APPENDICITIS  and  PERITYPHLITIS.  By  Charles  Tala- 
MON,  Physician  to  the  Tenon  Hospital,  Paris.  Translated  from 
the  French  by  Richard  J.  A.  Berry,  M.B.,  CM.,  late  President 
of  the  Royal  Medical  Society,  Edinburgh.  Crown  8vo,  Cloth,  pp. 
viii.,  239.    Price  6s. 

THE  PATHOLOGY  and  TREATMENT  of  VENEREAL 
DISEASES.  By  Robert  W.  Taylor,  M.D.,  Clinical  Professor 
of  Venereal  Di-seases  at  the  College  of  Physicians  and  Surgeons 
(Columbia  College),  New  York  ;  Surgeon  to  Bellevue  Hospital  ; 
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and  Consulting  Surgeon  to  the  City  (Charity)  Hospital,  New 
York.  Royal  8vo,  Cloth,  pp.  1002.  Illustrated  with  230  Engrav- 
ings in  the  Text,  and  7  Coloured  Plates.   Price  22s.  nett. 

OUTLINES  of  ZOOLOGY.  By  J.  Arthur  Thomson.  M.A., 
Regius  Professor  of  Natural  History  in  the  University  of  Aber- 
deen. Third  Edition,  revised  and  enlarged.  Crown  S'l'o,  Cloth, 
pp.  XX.,  820,  wth  323  Illustrations  in  the  Text.    Price  15s. 

{Peniland's  Students'  Manuals. 

PRACTICAL  GUIDE  to  MEAT  INSPECTION.  By  Thomas 
Walley,  M.R.C.V.S.,  formerly  Principal  of  the  Edinburgh  Royal 
(Dick)  Veterinary  College  ;  Professor  of  Veterinary  Medicine  and 
Surgery,  etc.  Fourth  Edition,  rewritten  and  enlarged  by 
Stewart  Stookm.\n,  M.R.C.V.S.,  Professor  of  Pathology; 
Lecturer  on  Hygiene  and  Meat  Inspection,  Edinburgh  Royal 
(Dick's)  Veterinary  College.  Post  8vo,  Cloth,  pp.  xvi.,  296,  with 
14  Coloured  Plates  and  79  Illustrations  in  the  Text.  Price 
lOs.  6d.  nett. 

DISEASES    of   the    LIVER,    GALL    BLADDER,  and 

Biliary  System  :  Their  Pathology,  Diagnosis,  and  Surgical 
Treatment.  By  H.  J.  Waring,  M.S.,  B.Sc,  E.R.C.S.,  Assistant 
Surgeon  and  Lecturer  on  Surgical  Anatomy  at  St.  Bartholo- 
mew's Hospital ;  Surgeon  to  the  Metropolitan  Hospital,  London. 
8vo,  Cloth,  pp.  xvi.,  386,  with  58  Illustrations.  Price  12s.  6d. 
nett. 

MANUAL  of  OPERATIVE  SURGERY.  By  H.  J.  Waring, 
M.S.,  B.Sc,  E.R.C.S.,  Assistant  Surgeon  and  Lecturer  on 
Surgical  Anatomy  at  St.  Bartholomew's  Hospital  ;  Surgeon 
to  the  Metroj)olitan  Hospital,  London.  Second  Edition.  In 
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